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THE PRACTICAL ENGINEER 


Engines, 
Pumps and Machinery 
Repaired Quickly and Well 





The old saying that a “stitch in time saves nine” applies to a steam engine with greater 
force than to most things, for when an engine is in need of repairs, she not only gets worse 
very rapidly, but she becomes a mighty extravagant servant and soon wastes more fuel than 

would pay the repair bill. 


W.tvcacry of Repairing Steam Engines and Pumps 


SPECIALTY OF 


We Rebore Cylinders in Present Position from 3 inch to 110 inch in Diameter 


Blacksmithing 





Dynamo Commutators Turned Off 
Without Removal Steam Power Hammers 
Builders of Dash Pots We S2nd Experienced Mechanics 
Portable Planer For Facing With Portable Tools 
Off All Sizes of Hammer To All Parts of the Countr y 
Blocks In Present To Repair Engines 
and Pumps 











Position 
Portable Milling Machine for Milling Off Valve Seats in Position. 
Ice Machine Repairs a Specialty. Sole Agents for St. John Self- 
Adjusting Cylinder Packing. 
Send for our book of useful hints for Engineers. 
Crank-Shaft Journals of all sizes turned 
off without 
removal. 





WALSH METAL FACE PACKING. WALSH COMBINATION GASKETS. 


Patented March 28, 1893. No, 494,402. 
Adapted to all kinds of Steam and Water Packing. Will WILL NOT BLOW OUT. 

not cut Rods, will not wear rods to shoulder, will not harden PERS. x, 
usider compression. More durable than Fibrous Packing. 

Less friction, as it is Lubricant of itself. For Packing En- 

gines, Steam Hammers, Cranes, Valves, Expansion Joints, 

Pumps, Elevators, Accumulators, Hot Water Plunger Pumps, 

etc. Cotton, Linen and Square Flax Packing in Stock. 


PACKING FOR ELEVATORS A SPECIALTY 


‘<1 WALSH PACKING CO, 


| | 1118 #1120 S. 7th St., Phila. Cyr ie ened Deen 20 te a aaete 
ne weneng. Saieel, A—Soft Metal. BB—Rainbow Rubber. Composed of Soft Metal anc 


- Open space to avoid butting when cover is worn off. Rainbow Rubber as shown in cut. Made different widths and thicknessee 
D—Section of metal cut out at C. or man and hana hole Gaskets. 


Patented October 7, 1890, June 6 and December 8, 1891. 
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W. F. RUWELL 


Late with H. B. Underwood & Co. 
General Repairs to Corliss, Greene and 
other Steam Engines. 
Cylinders and Valve Seats 
Rebored in Place 
We make a specialty of repairing Ice 
Machines and Pumps. All work guaran- 
teed strictly first class. 


Office and Works, 


919-921-923 
Ridge Avenue 


PHILADELPHIA. 
Tele. Connection 


We make a special- : 
ty of Metallic Pack- 
ing for Piston Rods 





Cylinders and Valve Seats bored in 
position, and cylinders fitted with 
Self Adjusting Piston Rings. 


Engine and Pump repairs a specialty. All kinds of 
castings furnished. Engines indicated. 


Thos. P. Davidson 


28 years experience with HOFF & FONTAINE, 


ENGINEER AND JIACHINIST 


Manufacturer of 


GOODWIN 
CUT-OFF GOVERNORS, 


407 COLUMBIA AVE., PHILA. 


This Governor having been applied to a large num- 
ber of steam engines with a degree of success that 
establishes its superiority over all other Governors 
now in use. It can be recommended to obtain for 
engines regularity of speed and economy of fuel. Its 
great value has been best demonstrated where it has 
replaced other governors on engines, which have 
been in use and where care has been taken to com- 
pare the quantity of fuel used before and ,. 
after the cut-off was applied to their en-@ 
gine a saving of 20 per cent or more may 
be relied upon, or a corresponding increase in horse- 
power of engine. A large number are in use in 
various parts of the country and _ with excellent 
results, both as to economy and steadiness of power. 


HILLITTO’S Hand-Book of Corliss Steam 
Engines for a club of three subscribers to THE 
PRACTICAL ENGINEER, at 50 cents each. 








Bell 42-69 D 
James Gemmell Phones ) Keystone 44-65 D 


CYLINDERS OF ENGINES AND PUMPS 
REBORED IN PLACE 


TAGRINERY eng REPAIRS 


STACKS, TANKS(g 





General Engineering Co. 


Engineers, Boiler Makers, Blacksmiths 
J. Gemmell, Supt. Phila., Pa. 764 Swanson 8t. 


CVRES. 


BORGWER. 4 


(030 3h ABOVE PACE PULA TA US-A, 
Fine Brick 





LARGE VARIETY OF 


CIRCLE BRICK, 
Blocks and Tiles. 
SMALL KEV 


WEDGE, 











LARGE KEy. 


AND 
Cray RETOR 








STRAIGHT. 
SUPERIOR 





BULLHEAD. 














ESTABLISHED 1872 


TELEPHONE CONNECTION 


Corliss Engine Works 


GEORGE RICKARDS, Manacer 


HOWARD & HUNTINGTON STREETS, PHILADELPHIA 


Cylinders and Valve Ports of engines and pumps of all makes 
and sizes rebored, and flat valve seats refaced without removing 
them from their present positions. All kinds of heavy machine 


work done at short notice. 


Pipe cut from in. to 6 in. diameter. 


ESTIMATES CHEERFULLY GIVEN 


The Rickards Corliss Engine 


is unequaled for efficiency and durability. You can- 
not afford to buy a new engine until you have seen it 
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THE PEERLESS SPIRAL 
PISTON AND VALVE ROD PACKING 
LOOK FOR THIS LABEL 


ON EVERY BOX 




















EscaANABA, MICcH., 
Sept., 16, 1gor. 
THE PEERLESS RUBBER MFG. Co., 
NEw YoRK. 

Srrs:—I wish to give you 
my testimonial in regard to Peer- 
less Piston and Valve Rod Pack- 
ing. Have used it for the past 
twelve years and put it to some 
severe tests. 

While in charge of the Escanaba 
& Gladstone Transportation Co.’s 
Steamer ‘‘Lotus,” which has a com- 
pound engine and steam at 140 
lbs., we ran 22,000 miles on a 
single packing. 

Congratulating you on the suc- 
cess of the same, and assuring you 
that I shall always recommend it 
when I possibly can, I remain, 

Yours truly, 


ALFRED LARSON, 
Chief Engineer, Escanaba Water Works 











Twelve to Eighteen 
Months in High 
Speed Engines 
Without Repacking 


CAUTION :—A Facsimile of this Label is glued around each and every coil of the genuine Peerless Piston and Valve Rod Packing | 


MADE IN THREE DIFFERENT SHAPES :—STRAIGHT, SPIRAL AND SQUARE SPIRAL. 
IN SIZES FROM % INCH TO 2 INCHES. 


Sole Manufacturers of the 
Celebrated ‘‘Rainbow Packing,’’ ‘‘Peeriess Piston and Valve Rod Packing,’’ ‘‘Eclipse Sectional 
Rainbow Gasket,’’ ‘‘Hercules Combination,’’ ‘‘Honest John,’’ ‘‘Zero,”’ 


**Success,’’ ‘‘Arctic’’ and ‘‘Germane Packings.”’ 
Manufactured, Patented and Copyrighted Exclusively by 


THE PEERLESS RUBBER MANUFACTURING COMPANY 


x6 Warren Street, New York 








22-24 Woodward Ave., Detroit, Michigan. 202-210 South Water St., Chicago, Il, 17-23 Beale St., and 18-24 Main St., San Francisco, Cal. 
209 and 211 Magazine St., New Orleans, La. 634 Smithfield St., Pitteburg, Pa. 1221, 1228 Union Ave., Kansas City, Mo. 

210-214 N. Third St., St. Louis, Mo. 171 Main St., Norfol . Va. 709-711 Austin Ave., Waco, Texas. 

51-55 N. Coll St., Charlotte, N. C. Cor. Ninth and ony ‘Sts., Richmond, Va. 1218 Farnam St., Omaha, Neb. 
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The theory of combustion and the 
generation of heat in the furnace of 
the steam boiler has been so fully 
and so exhaustively treated in re- 
cent issues of the technical journals that it is doubtful 
whether there are any who do not have a practical under- 
standing of these phenomena. However, the generation of 
heat is one thing, while the application of that heat to de- 
sired ends is wholly a different matter. 

In the steam boiler, a furnace either inside or outside the 
shell forms the chamber in which the actual generation of 
heat takes place. After that, the main point is to transfer 
that heat to the water in the boiler with the least possible 
loss, and in the shortest possible time. 

There are four ways in which the heat is propagated 
from the bed of coals and the hot gasses of combustion to 
the water, and they are: First, radiation ; second, conduc- 
tion ; third, convection ; and fourth, contact. 

By radiation is meant the passing of heat from one body 
to a colder one without any contact or without the use of 
any visible medium. Heat which is transmitted in this 
manner is known as radiant heat. When the fireman opens 
the door of his furnace to feed his fires, waves of heat surge 
forth and envelop him. There is no current of hot gasses 
toward the fireman which could carry this heat to him, for 
he can see the dust being sucked into the open door by the 
draft, and he knows from that that the air currents are 
moving away from him in the direction of the furnace. 
Yet he feels the intense heat of the furnace. 

This is radiant heat. It does not heat the air in front of 
the boiler. For if the temperature of the air be taken be- 
fore opening the door and again immediately after closing 
it, no variation will be found. Hence the air did not carry 
this heat. It was transmitted by the ether, a medium 
which fills all space, and through which heat, light and 
electricity are carried or conducted. 


Heat and its 
Transmission 
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The amount of heat which is radiated from the burning 
fuel will depend upon the condition of the fire or upon its 
state of incandescence. If the fire has been freshly fed so 
that a layer of raw fuel covers the bed' of coals, the radia- 
tion will be much less than it would be if the fire were 
burning brightly and the bed of coals glowing at a white 
heat. 

For the temperature of the source of heat governs the 
intensity of the radiated heat. Therefore, if at one time 
the bed of coals is at 2500° F. and at another time only 
1250° F., it may be correctly judged that the intensity of 
the radiation is only half as much in the latter case as in 
the former. 

There is another well-defined law governing the radia- 
tion, and it relates to the distance from the source of heat. 
In the case which we have assumed, the bed of incandes- 
cent fuel is the source of heat, and the boiler plates form 
the surfaces upon which this radiant heat manifests itself, 
or becomes sensible, so to speak. This means that the 
distance from the grates to the plates of the boiler has to 
do with the intensity of the heat radiated. 

And this is true enough. The law governing this case, 
which has been conclusively proved, states that the inten- 
sity of heat radiation varies inversely as the square of the 
distance from the source of heat. For example, let us as- 
sume two cases, in one of which the bed of coals is one 
foot from the bottom plate of the boiler, and in the other 
of which the coals lie two feet below the shell. Taking 
the condition of the fire to be the same in both instances, 
we should have only one-fourth the radiant heat in the 
latter case that we had in the former, for the reason that 
the distance between plate and course of heat has been 
doubled. 

As stated previously, the condition of the fire has a great 
influence upon the radiation. But it has been found that 
with a good, even bed of live coals and the fire burning 
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brightly, about 50 per cent. of the heat transmitted to the 
boiler from the furnace is accomplished by radiation. 

The heat which is radiated from the fire strikes the 
boiler plates first and heats them. These plates are further 
heated by contact with the hot gaseous products of com- 
bustion impinging against them on the way to the chim- 
ney. 

The boiler shell having now had its fire surface heated 
to a high temperature, transmits its heat through the plate 
to the inner surface where the water, by contact, takes up 
this heat. This passage of heat from one surface of the 
plate to the other, through the iron, is known as conduc- 
tion. 

The heat, transmitted by contact to the water, is now 
carried throughout the liquid by convection. The parti- 
cles of heated water next the shell expand under the action 
of heat and their specific gravity becomes less. As a con- 
sequence they rise, and the heavied particles of colder 
water sink down and take their place. These are in turn 
heated and give way to other cooler particles. This action 
continues as long as heat is applied, forming a continuous 
circulation, by means of which the particles are thoroughly 
mingled and the heat transferred to all parts of the water 
in the boiler. 

£¢tt 


Probably very few of the 
steam engineers of the coun- 
try gave more than a trifling 
thought to the passing of the 
canal bill which, a few days 
ago, was signed by the President, thus making the project 
of cr:tting a deep water-way through the land joining North 
and South America a certainty ; yet there has been no pub- 
lic or private enterprise in years which promised so much 
to the engineers’ profession as does this gigantic work. 

The manufacturers of this country have not yet waked 
up to what the building of this canal means to them. They 
don’t realize the great amount of machinery, tools of all 
kinds and construction material that will be required. 

However, unprecedented activity is beginning to be 
manifested by those who will be beneficiaries of the canal 
construction. During the month, a large delegation re- 
presenting all the dredging interests of the United States, 
met in Washington, D.C. Another delegation, represent- 
ing the transportation interests, were in session there at the 
same time. Representatives of other interests have also 
met and formed their plans. 

At the very beginning of construction several great elec- 
tric lighting plants must be installed, so that the work may 
progress by night as well as day. The manufacturers of 
electric lighting apparatus have before them such an oppor- 
tunity as has never been seen. 

Along the twenty-three upper levels the canal excavating 
must be done by steam shovels. There will be heavy rock 
work, involving the use of drills, blasting material, donkey 
engines, structural iron work for bridges, steam cranes and 
almost untold articles of machinery, which will keep each 


The Isthmian Canal and 
its Relation to Steam 
Engineers 


specialist employed with furnishing material to the govern- 
ment, presumably at top-notch prices. 

The canal will have huge locks of concrete masonry. 
These will require hundreds of thousands of tons of cement. 
Great quantities of hewn granite will be needed for the 
locks. There will also be necessary especially made steel 
machinery for operating the gates to the locks. 

The Bohio dam alone will give fortunes to manufac- 
turers. This will be the largest dam ever proposed by 
engineers in the world’s history. It is to have a founda- 
tion of caissons, sunk to a depth of more than 100 feet, by 
the pneumatic process. This will necessitate the making 
of special machinery and great air pressure plants. In ad- 
dition, the caissons must be made. They will be square, 
of heavy steel plates. 

Millions of dollars will be expended in feeding and cloth- 
ing the army of workmen employed on the canal from 
eight to twelve years. Canned goods of all descriptions 
and food supplies of every kind will be purchased in this 
country. Certain forms of clothing, boots, shoes and rub- 
ber goods will be needed. Medical stores will give even 
the druggists a chance. 

Not only will there be increased opportunity for the en- 
gineer in our home districts during the construction of this 
vast quantity of material, but the work itself will require 
the aid of thousands of men skilled in every phase of steam 
production and consumption. It is true that the country, 
through which the work will be carried on, has the name 
of being unhealthy, but that is a feature which American 
sanitary conditions and ingenuity will overcome. Hence 
we may look for a demand for steam engineers for this en- 
terprise which will be unprecedented. To the young man 
in the profession there is unlooked for opportunity to 
rise. 

It will be well for our engineering classes to start right 
in now- to study up this proposition, for to no other pro- 
fession or trade will so much of the money spent, revert, as 
to the steam engineer. 


rere 


The city of Philadel- 
phia may soon have en- 
acted a law compelling the 
application of some sort 
of smoke preventer to all steam boiler furnaces; this is as 
it should be, but, according to reports current, the thought- 
ful gentlemen occupying the City Councilmen’s chairs in- 
tend, in order that the dear public shall not be imposed 
upon by manufacturers of worthless smoke consumers, etc., 
passing a law to prevent the public from applying any ap- 
paratus to their boilers other than they (the Councilmen) 
shall determine upon. This, there is no doubt in the 
world, they are competent to do, for if anyone has a more 
thorough knowledge of engineering (that is engineering 
the Philadelphia political machine) than the councilmen 
who have the project in hand, we don’t know it. Hence, 
we may now rest assured that the smoke nuisance is soon 


Philadelphia Councilmen 
Will “Burn” Smoke 
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to become a thing of the past, or at least as soon as it shall 
be possible for the manufacturer, of the design of machine 
chosen, to attach the same. 

So far as we can learn, with that tender regard for the 
comfort of the citizens and the usual desire to save others 
trouble and worry, the councils appointed a committee to 
choose the design of the appliance to be used with as little 
fuss as possible, at least that must be the object in view, 
because no one has a word to say in the matter other than 
this committee, and they are sawing wood. 


tre 


The Proper Method of Charging an Ammonia 
Compression Plant 


The presence of air in the ammonia system of cold storage or 
ice plants is undoubtedly the source of much annoyance and 
trouble to the engineer in charge, but if the proper care is 
taken in the matter of applying the first charge, there can be 
little or no opportunity of air gaining admittance to the pipes. 
The trouble usually arises from lack of proper pumping out 
of the system at the start of the season. In order that the 
proper method of supplying the ammonia charge may be 
known correctly, included under this heading is a description 
of a charging system with illustrations. A careful study of 
which will no doubt be of value to those who are to a certain 
extent new to the cold storage profession, and possibly it will 
enlighten many possessing more mature knowledge of the 
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This system is complete within itself, that is, there are but 
three openings left to the atmosphere. 

The first of these is a charging connection for permitting 
ammonia gas to enter (5) from the charging tank (K). 

The second, on the top of the condensing system at its 
highest point (J), is for removing air which may from time 
to time enter while making changes in the ammonia system. 

The third is usually at the lowest point in the system (O), 
connected to the trap E, attached to the refrigerating pipe 
system (D) for the removal of oil, water or dirt which may 
collect in the same. 

On the completion of the plant, the connections at the dis- 
charge and suction side of the gas compressor should be 
opened, and the engine and compressor run until you are 
satisfied they are in working order. 

When the engine and compressor work smoothly, close up 
the flange connections on the discharge at F, also the gas 
valve at N, leaving connections at H open; this allows the 
pumps to draw in air, and an air pressure to accumulate in 
the piping. 

The object in this accumulating of air pressure is to test 
joints for leaks. 

If no leaks are found, pump air pressure to about roo lbs. 
per square inch, then stop until the heat generated in the 
compression of the air, which will be about 150 degrees, 
has passed away. 

While your engine is stopped, make a careful examina- 
tion for leaks, as it is absolutely necessary to have tight 
pipe work, for the loss of ammonia gas means the loss of 
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business. 

Upon completion of the erection of a nice-making plant, we 
find an engine with gas pumps attached for pumping the am- 
monia gas, the pump being not unlike air compressors ; also 
a system of pipe work attached to both the discharge and 
suction side of the gas pump. 
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Refri8erator 


ability to do refrigerating. 

After allowing the machine to stand idle about one hour, 
start up again and pump up pressure to 200 Ibs. per square 
inch, and again allow the machine to cool down. Continue 
this method of pumping pressures until you have a pressure 
of 500 lbs. per square inch, when the suction flange H should 
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be bolted tight and the vaive N opened. This will give you 
a pressure of say 450 lbs. on all sides of the gas pump. At 
this time it will be found that the stuffing-box leaks a large 
amount of air. 

As soon as you definitely determine that all joints around 
the compressor are tight, shut off the suction and discharge 
valves N and M, and allow the pressure to remain in the pip- 
ing. ‘The object of closing the two valves is to prevent the 
loss of air around the piston and stuffing-box. 

The air pressure in the piping will fall as the air becomes 
cooled, or falling from a temperature of 100 degrees to 70 
degrees F., pressure should fall about 23 lbs. per square 
inch, providing there are no leaks in the piping or joints. 

While pumping a pressure on the coils, the return pressure 
gauge R, must be closed off at cock 4. These gauges are 
usually what is known as a combination gauge, recording 
both pressure and vacuum; in other words marking the 
condition from absolute pressure, which means the absence 
of atmospheric pressure 

The high pressure can be noted on the gauge P, which is 
usually constructed to permit the indication of pressures as 
high as 500 or 600 lbs. per square inch. 

If the system is found to be tight, pump the air out of the 
piping. Close the cock M on the discharge side of the gas 
pump and open the flange F, which will permit the discharge 
of the air. Open the valve N on the suction side and permit 
the air pressure to discharge. 

When the pressure is at atmosphere open the return pres- 
sure gauge R and close off the direct pressure gauge by clos- 
ing cock (2); the reason for closing this last gauge is, that it 
does not register below atmosphere, and if it is not closed the 
interior mechanism of the gauge will be injured. 

Start the gas pumps and discharge the air at flange F. 
Care must be taken in doing this, for if any oil is discharged 
with air, which comes out in a spray like a fog, and it should 
come in contact with the light of a candle or of gas, there 
would be a sharp explosion, caused by the carbon of the oil 
mixing with the oxygen of the air and other elements, and 
do much damage. 

Having pumped the air from the pipes until the combina- 
tion or back pressure gauge R registers 26 or 28 inches 
vacuum, which would mean the removal of at least go per cent. 
of the air in the plant, attach a shipping tank of ammonia K 
to connection 5, and allow sufficient gas to enter to raise the 
pressure to atmosphere. 

There is now 90 per cent. of ammonia gas mixed with 10 
per cent. air. Close all connections, and pump the gas to 
pressure in the condenser and examine again for leaks. 

If the work so far is found to be all right, open flange F, 
close cock M, and pump this mixture of gas and air to the 
atmosphere until there is 26 or 28 inches vacuum. This will 
leave 10 per cent. of the air and gasin the piping, butas go per 
cent. of this is ammonia, the charge would only have one per 
cent. of air. 

Next permit the ammonia gas to flow in and fill the piping 
to atmosphere, which will force out what air remains in the 
compression chambers; then close up all pipe connections 
and the relief cock L, and start water over the condensing 
coils. 

Start the gas pumps and permit the gas to enter from the 
shipping tank, and pass through the refrigerating coils to the 
pressure side of the machine until it obtains sufficient pressure 
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to liquify and deposit itself in the liquid tank C. 
After a sufficient amount of gas is put in to properly charge 
the plant, it is ready for refrigerating or ice-making. 
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Superheat and Superheaters 
By H. CRUSE 


In the following pages we shall give in brief outline the 
history of the superheating of steam. We shall also describe 
the salient features of the leading types of modern super- 
heaters in operation. 

Perhaps, however, for the information of those of our read- 
ers to whom, from lack of interest or of opportunity, super- 
heat has remained an unstudied subject, it were well we gave 
precedence to an epitomized description of the method of its 
production, of its properties, and of its potency to develop the 
efficiency of steam in the transformation of heat into active 
energy or power in the engine cylinder. 

There are at present two main methods in operation for the 
production of superheated steam; one we will briefly notice 
here, ‘‘en passant,’’ as it is but little known, and its applica- 
tion has, hitherto, been restricted to small plants and for 
special purposes only. In this system the steam generator 
and the superheater form one continuous apparatus—a super- 
heating boiler. There is neither a distinct water space nor a 
steam chamber, and the whole apparatus consists of one or 
more coils of piping of small bore. It is generally operated 
without water-gauge or safety-valve. The feed-water is 
pumped continuously in a fine jet or spray into one end of the 
coil, is flashed into steam immediately on entrance, and, as it 
travels upward through the coil, it acquires pressure, and is 
eventually superheated. Messrs. Serpollet and De Laval have 
both successfully employed this system in small units. In the 
generators of M. De Laval, the steam is raised to exception- 
ally high pressures—as high, we believe, as 3,000 fb. on the 
square inch. 

In the second system, with the various applications of which 
we shall deal in this sketch, the superheater forms a distinct 
unit, extraneous to and independent of the boiler, with which, 
however, it is in close connection. 

Saturated steam contains, at a given temperature, the maxi- 
mum weight of fully evaporated water, and possesses the 
greatest possible density and pressure corresponding to such 
temperature. 

When, by the continued accumulation of heat, the tempera- 
ture of saturated steam in the boiler rises, so- also in ascer- 
tained proportion do its pressure and density ; its volume per 
pound weight, on the contrary, diminishes. If, however, this 
steam be wholly withdrawn from the boiler, thus removing it 
from immediate contact with the water from which it gener- 
ated, and passed into a separate chamber, wherein, while it is 
subjected to further additions of heat, it has full freedom to 
expand, the temperature will rise without corresponding rise 
in pressure, but the density will diminish and the volume will 
grow as the temperature increases. Thus the change of cir- 
cumstances under which heat is transmitted to the steam pro- 
duces diametrically opposite effects. The margin of the tem- 
perature of steam thus reheated, above that normal to its 
pressure, is expressed in degrees of superheat, and the number 
of degrees multiplied by the specific heat of superheated steam 
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represent the ‘‘superheat’’ or excess heat necessary to effect 
the increase in temperature. 

The specific heat, or the co-efficient of thermal capacity of 
saturated steam in process of generation in the boiler, is given 
as 0.305; i. e., an addition of 0.305 B. T. U. will raise the 
temperature of one pound of the co-existent steam and water 
through one degree Fahrenheit and proportionately increase 
the pressure of both. 

The specific heat of superheated steam, at constant pressure, 
is approximately 0.4805 ; or, otherwise stated, 0.4805 B. T. U. 
is required to carry one pound of dry steam entirely removed 
from the influences of the boiler water through one degree 
Fahrenheit, with an increase in volume, but without any 
change of pressure. 

In the process of superheating, the action of the steam is 
that of a gas under the influence of heat ; the steam must in- 
crease either in volume or in pressure as the temperature rises, 
and, therefore, were the steam ‘‘bottled up’’ in a close re- 
ceptacle while being reheated, the result would be a rapid in- 
crease in pressure. In the superheater the steam has freedom 
to expand as the heat is added, and the volume of steam per 
pound weight is increased in proportion to the rise in tempera- 
ture; but the pressure does not rise above that of the saturated 
steam in the boiler. In practice, the superheater is an ex- 
tension of the steam space of the boiler, with which it is al- 
ways in open communication ; it is, in fact, a loop, or series 
of loops, through which the steam travels on its way from the 
boiler to the engine cylinder, and the pressure in the boiler is 
the governing pressure of the two, and is limited by the boiler 
safety valves. In the cylinder of each displacement of the 
constantly moving piston causes a void which is immediately 
filled by the steam nearest to it, an equal volume, or weight, 
being simultaneously disengaged in, and liberated from, the 
boiler. ‘The piston acts as a movable plug at the end of the 
steam pipe, and the continuous flow thus set up allows the 
steam in the superheater freedom to expand, in relation to the 
heat added to without reaction upon the motive pressure be- 
hind it. If, however, while the boiler and superheater are in 
operation, the out-let valve from the latter be shut, thus clos- 
ing the steam ‘‘circuit’’ and stopping the flow, the volume 
will rapidly reach its maximum, and further additions of heat 
will induce proportionate increases in pressure. But the super- 
heater is still open to the steam space of the boiler, and the 
columns being in unbroken contact with the boiler steam, they 
will be similarly subject to the influences of the boiler water, 
although to a less extent, and the superheating effect will be 
correspondingly reduced. On the other hand, the heat ab- 
sorbed by the steam in the superheater, reacting upon the 
steam and water in the boiler, will increase the rate of evapora- 
tion of the non-combined generator, and any tendency to rise 
of pressure in the superheater will be averaged ; and, although 
the temperatures of the superheated and saturated steams may 
continue to vary, their pressure will rise equally and at the 
same rate, until the blowing-off pressure is reached, when, by 
the lifting of the safety-valves, both superheater and generator 
will be relieved. Superheated steam is of necessity dry. 
Water cannot exist in contact with it, or in its presence ; 
either the superheat will evaporate the moisture, or will itself 
be wholly absorbed and disappear, and this points to the first 
apparent advantage to be derived from superheating. 

The steam from all large generating units, working at com- 
mercially economical rates of evaporation, leaves the boiler in 
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a more or less ‘‘ wet’’ state, never fully saturated and ‘‘dry ;”’ 
now, whether the steam contain moisture in suspension, or 
‘‘priming’’ water in more solid form, the first operation of 
the superheater will be to complete the evaporation of the 
moisture present, and thus to ‘‘dry’’ the steam, which, as it 
travels through the pipes, will develop into superheated 
‘‘steam gas.’’ This ‘‘steam gas,’’ being absolutely dry, will 
yield up proportionately less heat by radiation in the pipes, 
when travelling from the superheater to the engine, than 
would the moist steam if supplied direct from the boiler. 
Again, loss of heat has the immediate effect upon saturated 
steam of causing a portion to be condensed, which, if the loss 
be accentuated, is quickly followed by a drop in pressure ; 
whereas, with superheated steam, no condensation can take 
place until the steam has parted with the whole of its super 
(or added) heat and has thus fallen to the temperature normal 
to its pressure. There being no condensation in the pipes, 
friction is diminished, water-hammer is entirely removed, 
leaking joints are practically obviated, and the steam should 
if sufficiently superheated at the outset reach the engine 
starting valve dry, superheated, and at full boiler pressure. 

In all but extreme cases an addition of 200 degrees of super- 
heat will be found ample to carry the steam from the boiler to 
its work ‘‘dry’’ and superheated, thus ensuring that it shall 
there possess the full thermal efficiency due to the pressure, 
and that it shall enter the cylinder without previous condensa- 
tion. For modern high-class plants, where the boilers are in 
close proximity to the engines, and where the loss of heat by 
pipe radiation is reduced to a minimum by careful lagging, 
the steam will enter the cylinder containing sufficient super- 
heat to carry it to cut-off without initial and cylinder conden- 
sation, and it will reach that period of the stroke at. which ex- 
pansion begins dry, all steam, fully saturated, and with full 
heat energy, sensible and latent; corresponding to the pres- 
sure; the re-heating of the metals, the evaporation of the 
water of exudation formed upon them, and the application be- 
hind the piston, during admission, of the motive power of 
displacement exerted by the steam simultaneously forming in 
the boiler, will have been effected at the expense of the super- 
heat present in the steam. 

When by superheat the steam is carried dry to cut-off, the 
sole liqvefaction in the cylinder being that due to work per- 
formed at the expense of the latent heat of the steam during 
expansion, the amount of heat required for re-evaporation 
during exhaust is reduced; the cylinder is maintained dry 
during the stroke ; the final, and consequently the mean, tem- 
peratures of the metals are higher, and the heat interchange 
between the metals and the steam is considerably reduced ; 
less heat or energy is abstracted from the incoming steam for 
re-heating, and the superheat being sufficient to effect this pur- 
pose, the full latent heat in the saturated steam is available 
for expansion. 

Therefore, superheat provides extra heat for re-heating the 
metals, without initial and cylinder condensation, and without 
material drop in pressure; this extra heat also retards and 
minimizes liquefaction during expansion, and, by enabling 
more of the latent heat to be employed in doing useful work, 
adds to the power of the steam during this period ; it thus in- 
creases the work efficiency per pound of steam in the cylinder 
and reduces the weight of steam required to effect a given 
work. 

The higher the superheat, within certain practicable limits, 
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the greater the economy of steam, because the drier the steam 
at cut-off, the greater is the work that can be effected per 
pound of steam during expansion and the higher the final 
temperature of the metals at release, and the higher their 
mean temperature during the whole cycle, the less the demand 
for heat from the entering steam. 


Were it practicable to introduce superheat sufficiently high 
to maintain the steam superheated during expansion, in the 
high pressure cylinder of compound engines, and consequently 
dry even superheated at release, further and important econo- 
mies might ensue; practical objections, however, such as un- 
equal expansion of and debilitating action upon the metals 
and working parts, defective lubrication, abrased valves, 
scored and distorted cylinders, burnt packings, etc., render 
such a course difficult of operation, costly and dangerous. On 
the other hand, dry steam can, with economy, be obtained at 
release by jacketing the cylinders with superheated steam. 
The comparative economies derived from jacketed cylinders, 
as against non-jacketed, are apparently greater when super- 
heated steam is used for cylinder and jacket than when 
saturated steam is similarly employed, especially where the 
stroke is long and the speed slow. 

It will be seen from the foregoing remarks that practically 
the whole of the increase in the efficiency of the steam and of 
the engine effected by superheating is derived from its in- 
fluence to preserve and protect the steam after it has left the 
boilers, from loss of expansive properties by condensation, and 
that the further along the cycle of work the steam can be car- 
ried ‘‘dry’’ and saturated, the greater will be the measure of 
the benefit conferred. 

It would also appear that superheat does not directly in- 
crease the inherent power-developing properties of the satur- 
ated steam to an extent commesurate with the heat expended 
on its production, and that, if absolutely dry steam could be 
generated, and condensations through radiations of heat in the 
steam pipes, chest and cylinders, could possibly be overcome 
by any other effective and less costly means, the expenditure 
of heat might be more usefully and economically applied to 
raising the pressure of the saturated steam and thus multiplying 
the range of expansions in the cylinders. 

Some engineers have inferred, basing their calculations on 
imperfect data, that the addition of superheat to high-pressed 
steam, say at 300 fb. on the square inch and upwards, will 
result in comparatively little improvement in the efficiency of 
the steam. It has also been advanced that superheat can ad- 
vantageously be substituted to equalize the differences in 
efficiency between high and low pressures. 

Recent experiments would seem to point to a judicious com- 
bination of high pressures with high superheat, and that what- 
ever advantages in engine economy and efficiency have been 
realized in the past from raising the pressure of steam, when 
used saturated, reappear in greater force when the high-pressed 
steam is superheated. Indeed, the necessity of maintaining 
the steam perfectly dry, at least up to the cut-off, if the greater 
expansive power due to the higher compression is to be use- 
fully exerted, would tend to establish that the higher the 
pressure the greater the need for superheat ; for, as the tem- 
perature rises, the percentage of latent heat of evaporation 
diminishes, while the rate of radiation increases and the more 
rapid is the condensation. High-pressed steam is not neces- 
sarily ‘‘dry’’ steam, and we see no reason why the weight 
percentage of unevaporated moisture should be less in steam 
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at 300 tb. pressure than at 100 tb. pressure generated under 
similar conditions. 

In establishing the balance of the respective merits of high 
and low pressures against the economies, solely of steam, and 
the advantages of greater power from less weight and space 
occupied, resulting from working at these high pressures, 
account should be taken of the increased initial cost of the 
entire steam plant-boilers, pipes, cylinders, fittings, etc.—as 
also the increased annual expenditure for repairs and mainten- 
ance. In marine-practice, where space and weight are of 
utmost importance, these considerations may be somewhat 
neglected ; for stationary plants, however, such as mill-engines 
and the like, they prove sufficiently strong to cause engineers 
to seek all-around economy at moderate pressures and to 
equalize the higher steam consumption by lower capital out- 
lay and a minimum repair and maintenance tax.—Engineering 
Times, London, England. 
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Horseless Fire-Engines 


It may not be many years before horses will be entirely done 
away with for drawing fire engines. A complete outfit of 
motor fire apparatus has lately been installed in Hanover, in 
Germany, and operated with great success. 

The construction of these machines is simple. Two separ- 
ate steam motors are employed on each, both being fed from 
one boiler placed at the rear of the machine and heated with 
liquid fuel. Only one of the motors is used for propelling the 
machine, while the other is attached permanently to the 
pumps. When the scene of a fire is reached, the propelling 
motor is uncoupled from the driving gear and at once con- 
nected with the pumps, whose power is thereby greatly in- 
creased. In other words, all that it is necessary to do in order 
to transform the vehicle into a serviceable fire engine is to close 
one valve and open another. 

The particulars wherein this motor engine is said to excel 
are these: It can cover the ground quicker than the ordinary 
machine, being able to run at the rate of a mile in two min- 
utes ; it can go further, 30 miles being its limit with a single 
supply of fuel; it can be prepared for action more speedily, 
only a few seconds being required to set it in motion ; and the 
cost of maintaining it is, comparatively, very slight. The 
engine in question is of 30 horse-power, the source of which is 
petroleum. The use of petroleum is, in itself, regarded as a 
highly commendable feature, inasmuch as nosparks arise from 
its combustion, as in the case of coal. 

The machine is steered by means of a hand’wheel, which 
actuates a vertical shaft attached to the fore axle, the process 
being facilitated by a small sprocket wheel and roller chain. 
The steering wheel and the levers controlling the brake and 
the reversing mechanism are all within easy reach of the 
driver, near whom there is another wheel which operates an 
auxiliary brake, to be used in case of an emergency. Special 
attention has been paid to the braking equipment, and it is 
possible to bring the engine to a stop when going at full speed 
within a distance of a few yards. The engine will carry the 
usual complement of firemen, together with a long stretch of 
hose. Its approximate weight when fully. equipped is a litt!e 
less than three tons. The pumps are capable of delivering 
300 gallons of water per minute and of forcing it to a height 
of nearly 150 feet. 
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The Plant of The South Jersey Plate Ice Co. 


There are many artificial ice-manufacturing plants in daily 
operation throughout the country, and while the different 
systems in use are fundamentally the same, yet the constant 
endeavor to make a maximum amount of ice with a minimum 
amount of expense, is continually resulting in improvements 
in the various details of the plants until, at the present time, 
it is almost impossible for one to find two plants alike, even 
when built by the same manufacturer. Conditions which 
sovern the installation of an ice-manufacturing plaut are so 
lifferent that this is inevitable. Hence, in building a plant 
or this purpose, it is well to study the surrounding conditions 
with an eye to the economic. It is also well to have the en- 
sineer, who is to have the practical charge of the plant, go 
ver the details. 

The accompanying illustrations are de- 
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Leaving the freezing-room, we follow the ammonia back to 
the condensers, and here we find the secret of the increased 
output over the normal. The condensers are of the type 


manufactured by Williamson & Campbell, and are known as 
the. double-pipe system—that is, the ammonia pipes are 
jacketed by an outer pipe which is continually flushed with 
cool water. This style is superior where plenty of water can 
be had and a sufficient amount of condenser surface is sup- 
plied. In this case, the condenser contains ten coils, twelve 
pipes high, sixteen and a-half feet long, giving 1980 lineal feet 
of cooling surface. The water used for all purposes about 
the plant is taken from two artesian wells. It is as near per- 
fect as one could ask, never reaching a higher temperature, as 
it comes from the wells, than 54 degrees. ‘Thus one can 
readily see the primary cause of the high production, although 





criptive of a system operated under the 

iost ideal conditions, in so far as natural 
surroundings are concerned, but, in con- 
Armation of the theory that the factory 
inust be made to conform to these con- 

litions, instead of conforming the con- 
ditions to any set style of design, many 
changes have been found necessary to 
complete the plant, and changes which 
could have been foreseen. 

However, as it stands to-day, it is an 
ideal ice-producing factory—a fifty-ton 
plant producing daily sixty-four tons of 
beautiful clear plate ice, hence a de- 
scription in detail will probably be of 
interest. 

First, we find lots of room—a very 
necessary feature. 

The machinery was installed by the 
York Manufacturing Company ; the am- 
monia compressor, which is shown in 
the cut on front cover, is driven by an 
engine of the Corliss Compound type, 
17 by 34 by 32; steam pressure, 130 
pounds. From the compressor we go 
to the brine tanks; here we find a system replete with 
economic conditions in combination with the freezing of the 
plates of ice—this is entirely a plate system. The brine is 
first used to freeze with, by circulating it by means of a set of 
Duplex pumps. : 

During the entire freezing process, in order that conditions 
may follow nature as near as possible, the water, of which the 
ice is made, is kept in a perfect state of agitation by a con- 
tinued injection of compressed air, in this way insuring ice of 
the purest type obtainable. 

After the plate, about four and a-half tons in weight is 
frozen, instead of using hot water from the boilers to loosen 
the plate in order to draw it, warm brine is used. This is cir- 
culated through the coils, in place of the cold brine, until the 
plate becomes loosened, thus utilizing the cold, which would 
otherwise be lost, to reduce the temperature of the hot 
brine. 

The plates of ice are handled entirely by means of motor- 
driven machinery. First, the lift carries the plate to an in- 
clined table ; here it is sawed into blocks, and from thence it 
is carried, by means of an inclined chute, into the storage 
rooms, which have a holding capacity of 6,000 tons. 
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the surplus over the 50 tons was not reached without con- 
siderable changing and adding to in places, of special devices. 
The Chief Engineer, Theodore M. Herr, in order to increase 
the efficiency of the condensing plant installed, in addition to 
the inside flushing system, introduced a device for outside 
flushing the whole ammonia condensing system, which has 
been the means of assisting largely in increasing the output. 

The water from the wells is of such quality that it can be 
used for freezing without filtering, or treatment of any kind, 
hence it is pumped directly into the freezing tanks from the 
well, For use in the boiler it is not so good, containing a con- 
siderable amount of iron, magnesia and chloride of sodium, 
therefore extraordinary efforts have been made to preserve the 
boiler against its effects. 

The boiler feed-water is first admitted to a Berryman heater, 
then to a smaller heater using the pump exhausts ; from there 
the water is forced into a Dougherty Live Steam Separator 
and Purifier, manufactured by James Dougherty, Chester, Pa. 
This Purifier is constructed so that there is an injection of 
live steam into the flow of feed-water ; the water, after attain- 
ing a degree of heat sufficient to expel the impurities, then 
passes upward through a sand-filter, contained in the Purifier, 








10 
after which it is conveyed to the boiler by gravity. The 
boiler, which is shown in the illustrations, is of the T. F. 
Morrin Climax type of 350 horse-power—a single boiler being 
sufficient to maintain steam-pressure enough to operate the 
entire plant. This boiler, as will be seen, is of the vertical 


type, the central part is a cylinder, 314 feet in diameter, into 
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which the tubes are set from top to bottom, the whole being 
encircled by an outside shell or flue, thus passing the hot 
gasses through the nest of tubes; the upper rows acting as a 
final feed-water heater, the water flowing from the Purifier 
into the tubes, from thence into the base of the boiler. 

+ 


Safety valves often stick and will do so sometimes even 
though tried every day, if they are simply lifted and dropped 
to the old seat again. If a boiler should be found with an 
excessive pressure on it, it would be one of the very worst 
possible things to do to start the safety valve from its seat un- 
less extra weight was added, for should it once start, it would 
so suddenly relieve the boiler of such a volume of steam as 
would cause a rush of water to the opening, and, by the blow, 
just the same as in water running, rupture the boiler. 

+ 

CAUSES FOR SMALL WAGES.—Every employee pays for 
superintendence and inspection. Some pay more and some 
less. That is to say, a-dollar-a-day man would receive two 
dollars a day were it not for the fact that some one has to 
think for him, look after him, and supply the will that holds 
him to his task. The result is that he contributes towards the 
support of those who superintend him. Make no mistake about 
this ; incompetence and disinclination require supervision, and 
they pay for it, and no one else does. 
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The Great Anthracite Coal Strike 


One might almost believe that the weather, which has been 
unusually cool during the summer just coming to a close, was 
in some manner attributable to the gigantic war between 
capital and labor, which for sixteen long weeks has waged 
with marked determination between the employing operators 
and the mine workers of the great anthracite coal fields of 
Pennsylvania, so far-reaching has been its destructive effects. 
But still we stand aghast, eagerly and anxiously awaiting the 
final outcome, which, but for the knowledge that all things 
have their limitations, would seem as far removed as when the 
strike began. 

Every industry in the East has felt its effects, and every 
householder dreads the approach of winter, and shudders 
when he thinks of the probable cost of his fuel. Indeed, un- 
less the dispute is speedily terminated, the cost will not be a 
matter for consideration, for it will be impossible to get anthra- 
cite coal at any price. Every mine in the region is closed tight, 
and the strikers, numbering upwards of two hundred thousand 
men seem, if possible, to be more determined to win than when 
the strike began. They are fairly well provided with funds 
and have implicit faith in their leaders, who claim that they 
can hold out for months yet. Ever leader in the region seems 
inspired with a quiet determination that can only be the re- 
sult of supreme confidence of ultimate victory. 

On the other side are the millionaire operators who have 
combined to fight the Union, and who, up to the present, have 
declared that ‘‘there was nothing to arbitrate.’’ At least, 
this is the statement of President Baer, of the Reading Rail- 
road, who appears to be the spokesman of the operators’ 
**Union.”’ 

It must take a heartless egotist to say to two hundred thou- 
sand men, who have a grievance in support of which they 
have placed themselves and their families in danger of starva- 
tion, that ‘‘ there is nothing to arbitrate.’’ 

However, there are indications that since the strikers’ 
strength seems to increase rather than diminish, that the 
operators may yet find it advisable to either arbitrate, or grant 
the desired concessions. How much better to have done so in 
the beginning, as the men requested. For, undoubtedly, they 
must ere this began to realize that when gold looses its power 
and men, with a common cause, stand shoulder to shoulder, 
as men should, that the many are mightier than the few ; also, 
that the loss of many millions is a mite for which they can 
afford to swallow a little self-assumed dignity. For, even if 
the strike were settled at once, the cost is staggering. 

The estimated losses at the end of the 14th week of the 
strike follows : 





Loss to operators in price of coal (normal) . . . $33,050,000 
Loss to employees, other than strikers. . . . . 4,200,000 
Loss to strikers,in wages ....%....... 16,600,000 
Loss to business men in the region. ...... 11,200,000 
Loss to business men outside the region 6,200,000 
Cost of maintaining coal and iron police . . . . 840,000 
Cost of maintaining non-union workers 340,000 
Damage to minesand machinery ....... 6,500,000 
Cost of maintaining troopsin field. ...... 150,000 

LC OS Se et Cea aa ai ee ge Pe. $79,080,000 


Nor is this all. While the wily operator was busy chastiz- 
ing his men, and, in fact the whole coal consuming public, for 
daring to even approach their throne, a subtle enemy was 
gradually stealing in upon them, until to-day, if the anthra- 
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cite mines were to open up, they would find that instead of 
one grand rush to buy their product, that many engineers of 
manufacturing plants, who were formerly partial to anthracite, 
but who have been driven to bituminous coal, will continue 
with their new love. Not only will they do this because of 
proven economy, but because many of the firemen actually 
prefer to handle the soft coal. 

Thus, if the operator should win the strike, which appears 
highly improbable, he has already lost a market worth many 
millions, which it will take years to regain. 

The operators claim that the men will share in this loss 
through loss of steady employment, but the claim is not well 
founded, for thousands of the men have already gone to the 
soft coal fields from which they will never return, and other 
thousands have left the region to engage in other pursuits, 
and will never go back to the mines. Indeed, if every mine 
in the region would open now, it is almost a certainty that 
there are not enough men there to work them to their ca- 
pacity. 

Ltt 


Old Friends in New Clothes 
Part VII. 
By A. EDWARD RHODES. 
WATER HAMMER AND FEED WATER 


What is known as water-hammer action is familiar to every 
one who has to do with the use of water for heating purposes. 
The astonishing noise, the violent shocks, the excessive vibra- 
tions which are set up if a little steam is formed and then 
condensed in the pipes, are much better known than is the 
remedy therefore. 

An instance of water-hammer action that has caused con- 
siderable trouble is supplied when boilers are ‘‘ blown down,”’ 
or when scumming takes place, so that steam shall pass imto 
the sea outside. A large ship will shake from stem to stern 
at such times, cabin doors will sometimes open and shut, 
crockery will go adrift, and the noise made by the water 
fighting its way into the vacuum, and the steam trying to get 
out, and being condensed in the act, echoes through the ship. 
Scumming is known to be positively dangerous from the way 
in which it shakes the boilers, bringing the scale off the tubes 
in flakes on to the furnace crowns, where it adheres in such 
quantity that they subsequently become red hot and come 
down. i 

Some years ago an English engineer who evidently had 
given much thought to the cause and effect of water-hammer, 
made a curious and interesting experiment. He took a large 
funnel, fitted with a stop-cock, and screwed the pipe into the 
top of a boiler containing steam of about 4o pounds pressure. 
He then filled the funnel with cold water and opened the stop- 
cock. It would naturally have been predicted that the steam 
would have blown all the water out of the funnel. It did 
nothing of the kind. On the contrary, the water rushed into 
the boiler. 

As a result of this and a number of other experiments, a 
boiler feeder was designed and patented, and worked with 
tolerable success. It was found, however, that it was not cer- 
tain in its action, and the injector coming into high favor at 
the time, the inventor spent no more money on his ingenious 
idea, ‘The inrush of the water was due to the fact that the 
steam condensed in the long pipe of the funnel and the water- 


THE PRACTICAL ENGINEER II 





hammer action then forced the water into the boiler. Practi- 
cally just below the cold water there was always a vacuum 
into which the water was driven by its own weight and the 
pressure of the air. I would like some of our practical men 
to investigate this method of feeding water into boilers and 
give us the benefit of their ideas through the Letters from 
Engineers’ Column. 


* * * * * * * 


From the above the transition to the subject of Fire-Boxes 
and Fuel is easy, and owing to many employers of engineers 
purchasing a coal that is not adapted to the kind of fire box 
used, always I believe because they do not know that each 
boiler and its accessories were designed to meet certain given 
requirements, and that various sizes and kinds of coal needs 
various kinds of fire-boxes, grate-bars, and a different kind of 
firing for each individual case. 

In considering the question of the most suitable form and 
size (notice I put form before size) of fire-boxes for burning 
an inferior fuel, the kind most engineers must use, care should 
be taken to distinguish between small coal and dirty coal. It 
is true that both terms are often synonomous, but it is not 
always true that all small coal is full of dirt, and few of us 
would care to assert that all dirty coal is small. In either 
case, the useful work done by the coal will depend upon the 
amount of combustible matter it contains, and the heating 
surface and the cubic contents of the fire-box should be pro- 
portioned to this amount of combustible matter rather than to 
the gross weight of the coal. The fire-box and heating sur- 
face have mainly to deal with the products of combustion, and 
to develop and extract all the heat possible from the combus- 
tible matter. 

The grate, on the other hand, has to deal with the gross 
mass of coal. If the coal is nearly pure, or, in other words, 
contains little ash, it will continue burning for a long while 
and leave the grate unincumbered ; but if the coal is dirty, 
the resultant ash and clinker will accumulate rapidly, either 
filling the ashpan or blocking the air way through the grate- 
bars. The combination will, therefore, be imperfect, and it 
is obvious that any excess of heating surface will not mend 
matters. Either nearly the whole supply of air necessary for 
combustion must be admitted above the fire, or the grate must 
be cleaned. The latter method must ultimately be resorted to , 
in all cases, for it is only a question of time when the fire-box 
would be filled with ashes and clinker. It is, therefore. not 
surprising that shaking grates and drop plates are in very 
general use, while the admission of air above the burning fuel 
is the exception rather than the rule. 

It is obvious that the need of a shaking grate and the 
admission of air above the fuel apply to a dirty coal, whether 
it be large or small. If a given coal is broken up the amount 
of dirt remains practically unaffected unless it is picked out by 
hand, and as dirt cannot be burnt, it must be got rid of, 
whether the coal be originally large or small. ; 

The size of coal does, however, influence considerably the 
size of the grate mainly on mechanical rather than on chemi- 
cal grounds. The finer particles of coal necessitating a closer 
spacing of the grate bars and consequently a smaller air ad- 
mission in proportion to the gross area of the grate. But as 
small coal burns best in a thin fire, this discrimination of air 
passage way is especially prejudicial. The draft is not only 
sharper, but it encounters less resistance, owing first to the 
smaller size of the individual particles of coal, and secondly, 
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owing to the thin layer of coal through which the air has to 
pass. The greater velocity of the entering air tends to lift 
the fire, making sparks, and as the fire is thin, it is soon burnt 
into holes. 

The mechanical effect of the upward rush of air on the small 
coal may be diminished either by decreasing the volume of 
air or by distributing it over a greater area. In other words, 
a larger proportion of the total supply of air must be 
admitted above the grate bars or the grate area can be 
extended. 

A little consideration of these self evident facts shows the 
reason why the use of an excessive amount of heating surface 
has not given satisfactory results from an inferior coal. The 
amount of heating surface depends rather upon the amount 
of steam to be evaporated in a given time than upon 
the quality of the coal, but the nature and size of the grate 
should depend largely upon the size of the coal and the 
amount of the ash and clinker. 
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A Disastrous “ Pulp-Boiler” Explosion 


The most terrible boiler explosion that ever occured in Wil- 
mington, Del., happened on August the 2oth, in that city, at 


The Delaware Pulp Mills are located on the Marsh road, or 
Justison Street, extended, just near the city line, and have 
been in operation more than twenty-five years. The boilers 
or digesters that exploded were of a nest of ten erected in the 
boiling and wash-building, as it was termed. This building 
was about 100 feet in length, and about 75 feet wide, and 
built of brick. It was high, in order to accommodate the 
digesters, although of but one story, with a cellar. Surround- 
ing this building was the engine-room, in which the power for 
the factory was generated,and the chipping-room,in which cedar 
logs were first cut to chips before being loaded into the digest- 
ers. On the south side of the wash and boiler-building was 
the alkali-building, and other buildings of the plant. All of 
these structures are of stone or brick. 

The ten digesters in the boiler and wash-building stood in 
one row. The digesters proper were about six feet in diameter, 
and about 15 feet in length, and each set upright over a fire- 
box, in which the heat for boiling was generated. The boilers 
were constructed of 54” wrought-iron, lap welded. On the 
top of each boiler was a removable cap, to permit of the load- 
ing of the chips of wood into the boilers when ready for the 
process of boiling to reduce the wood to pulp. Each digester 
had a capacity for one and one-half cords of wood, and, with 
the chips, a quantity of lime-water and soda was placed in 











a ne 








HAVOC CAUSED BY THE GREAT DIGESTER EXPLOSION AT THE DELAWARE PULP MILLS, SHOWING LARGE ALKALI MIXING PANS IN FOREGROUND. 
SOME OF THE DIGESTERS STILL STANDING SHOW INDISTINCTLY UNDER STEAM CRANE 


Delaware Pulp Mills, owned by the Jessup & Moore Co., the 
result being most disastrous, seventeen lives being lost and a 
number of persons injured, not to speak of a considerable loss 
of property. 

Strictly speaking from an engineering standpoint, the acci- 
dent would not come under the head of steam-boiler explosions ; 
the accident arising from the bursting of two large steel 
‘ digesters used for cooking the wood pulp—only another in- 
stance demonstrating the advisability of having none but com- 
petent licensed men in charge of steam-boilers of any kind 
requiring pressure. 


each, they being the ingredients necessary for the reduction 
of the wood to pulp. 

After the digesters were charged with wood, lime and soda, 
the top caps were adjusted tightly, and then they were ready 
for the boiling process, which lasted six hours. Each digester 
or boiler was fitted with a safety-valve, for the escape of accu- 
mulating steam, if it would be generated in too great quanti- 
ties within the boilers. 

About eighteen workmen were employed in the departments 
containing the digesters ; several of these were firemen, others 
assisted in the process of washing, after the boiling is com- 
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pleted, and others helped to prepare and chip wood to be fed 
into the digesters. Of these seventeen were killed, for they 
were caught like rats in a trap. 

The digesters which exploded were twisted and torn apart. 
The portions that remained in the building were in an un- 
recognizable shape, while a large section, weighing several 
tons, was blown into the air and fell probably 200 yards away 
burying itself deep in the ground, 

The buildings were chiefly of brick and nearly all of the 
walls fell in instead of out, while the roofs, which had been 
blown up, fell in sections, leaving a great heap of debris 30 
feet high. The room containing the digesters was little more 
than a pile of bricks and timbers, with fragments of twisted 
iron protruding, after the accident. A battery of twelve 
boilers were displaced by the explosion and the other digesters 
felt the effects, some being jarred to such an extent that they 
looked as if they were ready to fall as soon as the debris sur- 
rounding them should be removed. ‘This condition made the 
rescue work more hazardous than it would otherwise have 
been. 

The direct cause of the explosion will likely never be known 
—all who were near the fatal spot being killed. A number of 
theories have been advanced, one report saying that the ex- 
ploded digesters had defective valves; it is more likely, how- 
ever, from the conditions apparent, that the pulp became 
baked fast to the base of the shell, resulting in overheating 
the sheets, thus weakening them. That this is likely, is 
evidenced by the nature of the explosion, the ruptured 
digester being driven straight up in the air for atout 500 
feet with a complete wrecking of the building on all sides 
alike, showing that the rupture was apparently directly in 
the centre beneath the boiler. 

The scenes of horror usually attached to such accidents 
were heightened by the ruins taking fire, thus precluding all 
chance of escape for those pinioned beneath the debris. The 
fire department succeeded, however, in subduing the flames 
before the bodies became burned. 

The pressure usually carried on the digesters was 110 
pounds and the safety valves were set to blow off at this 
point. It is said, however, that the digesters have not been 
inspected this year, as has formerly been the custom of the 
company, and that they were not in good condition. 
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Reading Vacuum Gauges 
By R. T. StRoHM 


The earth is enveloped in an atmosphere several miles in 
depth, and, this air, on account of its weight, presses upon 
the earth with an intensity of 14.7 pounds to every square 
inch. ‘This, then, accounts for the common expression that 
14.7 pounds represents atmospheric pressure. If there were 
no atmosphere of any sort, there would be no pressure upon 
the earth’s surface, and we should have zero pressure to 
reckon from. 

It is comparatively easy to prove’ that the atmosphere ex- 
erts a pressure of 14.7 pounds to the square inch. Take a 
glass tube of uniform internal diameter, about three feet long, 
with one end closed. Fill this tube with mercury, and, then, 
holding the thumb over the open end to prevent the mercury 
from escaping, invert the tube and place the lower end ina 
bowl of mercury. ‘Then remove the thumb from the tube, still 
keeping the open end submerged. It will be noticed that the 
mercury will fall in the tube and that when it finally comes 
to rest, there will be a column about 30 inches in height, with 
an empty space above the column. 

This instrument is known as the mercurial barometer, and 
may be used to register all changes in atmospheric pressure. 
For the atmosphere does change its pressure. On the top of 
a high mountain there is a shorter column of air pressing upon 
the earth, hence the barometer will stand at a less height than 
30 inches. On a very cloudy oppressive day, before a rain, 
the barometer will register more than 30 inches. For this 
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reason the instrument is invaluable in giving indications of 
weather variations. 


Mercury weighs .491 pounds per cubic inch. So that a 


column of mercury 2.03 inches in height represents a pressure 


of one pound. Then a column, 30 inches high, represents a 
pressure of 30—2.03—=14.7 pounds, which is atmospheric pres- 
sure. 


To the engineer, however, the principle of the mercurial 
barometer is particularly valuable in determining condenser 
pressures. Suppose that we were to place the barometer, tube 
and bowl together, under the receiver of an air pump, and 
exhaust some of the air, so that the mercury column measured 
only 20 inches in height. By this operation we have taken 
away a portion of the pressure due to the atmosphere, and so 
it could no longer support a column of mercury 30 inches in 
height. Instead, the column decreased until equilibrium was 
again restored. That is, until the column pressed downward 
with the same pressure per square inch that the atmosphere in 
the receiver exerted on each square inch of surface of the mer- 
cury in the bowl. 


When the barometer is in the open air, it stands at 30 inches 
and represents a pressure of 14.7 pounds. That is, each inch 
represents .4g pounds pressure. Then 20 inches must repre- 
sent 20x.49—=9.8 pounds. Consequently we have reduced the 
air pressure in the receiver by an amount equal to 14.7-9.8= 
4.9 pounds. If we could keep on exhausting the air from the 
receiver until we had obtained a perfect vacuum, then the 
mercury in the tube would stand at the same level as the sur- 
face of that in the bowl. 


Now, in actual practice, the mercurial barometer is too ex- 
pensive and too bulky and unwieldy to use for the purpose of 
showing the state of vacuum obtained in a condenser, and in 
its stead we use the vacuum gauge. 

The vacuum gauge differs from the ordinary pressure gauge 
in that it is graduated to read in inches instead of pounds, and 
to register pressures below atmospheric instead of above it. 
The internal mechanism and the principle are the same as in 
the common steam gauge. 


The dial is graduated in divisions ranging from zero to 
thirty. When the pointer stands at zero, there is atmospheric 
pressure within the tube of the gauge. Let the gauge be at- 
tached to a condenser, and, suppose the pointer to move to 25 
inches on the dial. We then say that we have 25 inches of 
vacuum in the condenser. If we could obtain a gauge reading 
of 30, the cendenser vacuum would be perfect. However, we 
have removed pressure corresponding to a column of mercury 
25 inches high, so that the pressure which remains in the con- 
denser is only that corresponding to 30-25=5 inches of mer- 
cury, or 5X.49=2.45 pounds. In a similar manner, the pres- 
sure corresponding to any reading of the vacuum gauge may 
be calculated. To make such work unnecessary, however, 
and to put such results in a concise form, the accompanying 
table is compiled, from’ which the absolute pressure can be 
quickly ascertained, knowing the reading of the vacuum gauge 
in inches. 








| 
Vacuum Gauge. Absolute Pressure. | Vacuum Gauge. | Absolute Pressure. 
Inches, Pounds, | Inches, Pounds. 
0 14.70 16 6.86 
1 14.21 17 6.37 
~~ 13.72 18 5.88 
3 13.23 19 5.39 
4 12.74 20 4.90 
5 12.25 21 4.41 
6 11.76 22 8.92 
7 11.27 23 8.48 
8 10.78 24 2.94 
9 10.29 25 2.45 
10 9.80 26 1.96 
11 9.31 27 1.47 
12 8.82 28 .98 
13 8 33 29 49 
14 7.84 | 30 0 
15 7.35 
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The corresponding engineers of nearly 
all the Councils of the A. O. S. E. must 
have been on vacations during August, 
for in every case we received very few 
items of interest, or other information 
from any of them. We trust they will do 
better during September. Don’t wait 
for one of your members to die, or for 
a boiler to explode and blow some one 
through a brick-wall without hurting him ; there are lots of 
little things that your members and their friends would like 
to have published, and it is these ‘‘little’’ things that we 
want you to write us about. 
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York Council 
The following new officers of York Council, No. 16, York, 
Pa., were installed by Supreme Chief Engineer Clifford P. 
Williams, on Saturday evening, July 19th: 
Chief Engineer, A. L. Bair; Assistant Engineer, J. Was- 
bers; Senior Master Mechanic, C. L. Brett; Junior Master 


Mechanic, Elmer Erhart; Chaplain, L. Christ; Recording’ 


and Corresponding Engineer, Walter H. Long, 23 East Phila- 
delphia Street ; Financial Engineer, H. W. Callahan ; Inside 
Sentinel, Jno. Graybill ; Outside Sentinel, Geo. Wells; Dele- 
gate to Grand Council, W. H. Long; Alternate, H. W. 


Callahan. 


+ 


The installation ceremonies were followed by an open meet- 
ing and banquet, attended by a large number of the local 
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friends of members and visiting engineers. The principal 
address of the evening was delivered by the Supreme Chief. 

We have just recently learned, with much regret, of the 
death of Mr. Chas. H. Cummings, of Winthrop, Cal. Mr. 
Cummings was an engineer of more than ordinary ability, 
and was well-known in his own section, where he has been 
an earnest advocate of the The PRAcTICAL ENGINEER from 
its beginning. He was shot down on June the 5th by a 
drunken man, without cause or provocation, and died within 
a few hours. 
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The “Diamond” State Boys are Royal Hosts 


Delaware Council, No. 1, of Wilmington, held a special 
open meeting on Sunday, August the 24th, for the reception 
of a party of visiting brothers from Baltimore, and the result 
was an exceptionally pleasant day for all present. 

There were nineteen in the party from Baltimore and when 
they reached Wilmington, at 10 A. M., they were met at the 
depot by a special committee from Delaware Council, who 
escorted them in busses to a large hall at 206 East 4th St., 
where after a round of pleasant greetings, all sat down toa 
most excellent lunch. 

Included at the board were Supreme Chief Clifford P. 
Williams and Past Supreme Chief Engineer Franklin R. 
Moore, of Philadelphia. 

Brother A. E. Deakyne made an address of welcome which 
was responded to by Supreme First Assistant Noah A. Pier- 
son, of Baltimore. After lunch, the visitors were conducted 
to the water-works pumping station, the Wilmington City 
Electric Light Station, and other important power plants, 
after which the entire party boarded special trolley cars for 
Brandywine Springs Park, which is about six miles from the 
city. Here the balance of the afternoon was spent at games 
and other amusements. 

McGee, of Baltimore, was, as usual, the comedian of the 
yarty, and his pranks ard witticisms afforded endless amuse- 
ment, but he ‘‘ took water’’ when challenged to play pinccle 
with ‘‘ Father Jones’ ’’ pig. 

Early in the evening the visitors returned to the city and 
took the train for home, all voting the Delaware boys royal 
hosts. 
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Work for You 


[THIRD LETTER] 
PHILADELPHIA, August 15th, 1902. 
To the Individual Member of the American Order of Steam 
Engineers : 

DEAR SIR AND BROTHER :—When this, the third of the 
open letters, shall have reached you, the summer months will 
have been a thing of the past, so far as the calendar goes, and 
the season of high temperatures and excessive humidity will, 
in all probability, be no longer available as an excuse for in- 
activity along the line of promoting the growth of our Order 
by increasing its membership. 

I fully realize that the summer season is not at all conduc- 
ive to ordinary, let alone extraordinary exertion, in any field 
of voluntary labor, and I am conscious of the fact that the 
conditions under which the largest proportion of us, as en- 
gineers, work during such season in pursuit of a living are 
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so exacting upon our physical resources as to render an expec- 
tation of energetic work for the upbuilding of our Order 
almost beyond the pale of reason. 

Nevertheless, I am convinced that this is the proper time to 
look over the field and carefully consider what can be done to 
increase the membership of our Order during the cooler months 
that are now at hand. I would, therefore, suggest that you 
direct the energy of your thinking mechanism toward solving 
the problem as to what you, as an individual member of the 
American Order of Steam Engineers, can do to secure a large 
addition to its membership. I would also suggest that you go 
further than this ; that in addition to planning the best means 
of obtaining this necessary result, you also make preparation 
to put such thoughts into execution so that the organization 
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results? You certainly know that you must sow before you 
reap; that you must induce your fellow-engineers to become 
members of the Order before you can expect its membership 
to increase. 

Hence it behooves you to get to work and implant the seed 
of the knowledge you possess, of the good of our Order, deep 
in the minds of all your competent fellow-craftsmen that you 
meet, so that the organization may reap the harvest of your 
good works, thus adding to its unity and strength, making it 
a powerful medium, to promote the success of its members and 
to place it upon a pedestal which will insure the admiration 
and respect of all men; finally resulting in the means of plac- 
ing the American Order of Steam Engineers on a footing in 
the industrial world commersurate with the nature and re- 





SOME MEMBERS OF C. P. WILLIAMS COUNCIL, WITH THEIR WIVES AND CHILDREN, SISTERS AND SWEETHEARTS, ENJOYING AN OUTING 
IN THE WOODS ALONG THE SHORE OF LAKE MICHIGAN, ABOUT TWO MILES FROM MILWAUKEE 


may be benefited by the fruition of your labor, both as a 
thinker and a worker. 

As previously pointed out to you, it is not only advisable 
for you to determine to do a certain thing, or say that you will 
accomplish a certain result, but it is also absolutely necessary 
that you endeavor to obtain the object of such resolution. 
This proposition is here repeated in order to impress upon you 
the fact that a determination to do amounts to nothing if it is 
not supplemented by energetic endeavor, and, to make it still 
more impressive, I would remind you of that old, and time- 
worn adage concerning men of words and not of deeds, etc. 
I ask your indulgence in thus inflicting upon you such anti- 
quated phraseology ; however, I do hope that you as an in- 
dividual member of our Order, will never reach a state of in- 
activity to warrant such comparisons, but that your deeds, in 
conjunction with those of your brother-members, will be pro- 
ductive of such good results as to merit commendation among 
those occupying the pinnacle of success. Wake up! There 
is no question in my mind but that you desire our Order 
to grow and prosper; that you earnestly wish to see its mem- 
bership increased to a greater degree than it has heretofore at- 
tained. But how do you hope to bring about such a condition 
if you, as an individual member, do nothing to produce such 


sponsibility of the steam engineer’s duties. 

Your duty to the organization, and to yourself, requires you 
to assist in every effort that is put forth to add to the member- 
ship of the subordinate council of which you are a member. 
Is it your place to encourage others to take an interest in the 
Order by showing your disinclination to accept the benefits of 
the Order, and, at the same time, do nothing to increase those 
benefits? Now, think it over. Is it right to expect the or- 
ganization to benefit you when you discourage, by your 
lethargy and inactivity, those brothers who show that they 
consider the welfare of the Order a matter of individual re- 
sponsibility ? 

As an individual member you will be benefited by interest- 
ing yourself in promoting the progress and prosperity of our 
Order, by helping to increase its membership. The individual 
as a unit always partakes of either the strength or weakness - 
of the whole, consequently any effort which produces strength 
in the organization must benefit each individual member there- 
of. I would; therefore, appeal to you to do your utmost to 
add to the numerical strength of the American Order of Steam 
Engineers as, by so doing, you not only labor for the benefit 
of your brother-engineers, but you promote your personal 
interests as well. 

In increasing the membership of our Order there is profit- 
able work for you. ° Fraternally yours, 

CLIFFORD P. WILLIAMS, 


Supreme Chief Engineer A. O. S. E. 
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LEK TIERS 
FROM ENGINEERS 








In order to make this department of THE PRACTICAL, 
ENGINEER as interesting as possible, a moderate rate will be 
paid by us for all contributions published under this heading. 
However, we do not assume responsibility for the ideas or 
opinions expressed, None need hesitate to contribute be- 
cause of inability to draw or write well. We will redraw or 
revise whenever necessary—it is the idea we want. New 
ways of doing old things, criticisms of accepted theories and 
general engine room experiences are especially solicited. 
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Grease Versus Oil 


Editor PRACTICAL ENGINEER: 

Only a few years ago one could seldom find an engineer who 
was not a little scary about using grease as a lubricant upon 
troublesome bearings. To-day this idea is somewhat reversed, 
yet there are hundreds of engineers who would hesitate when 
it came to using grease upon the crank pin of a large engine— 
say of a thousand horse-power or larger. Yet the writer has 
seen, in different parts of Europe, a large number of engines of 
even larger horse-power than above mentioned successfully 
using grease in this way, they being supplied with centrifugal 
oilers similar to those in use in this country for oiling such 
bearings. These oilers, in cases where grease was used, were 
supplied with the lubricant under pressure from a small pump 
worked from some convenient reciprocating part of the en- 
gine. 

The writer has seen a large number of such arrangements, 
not one failing to give satisfactory results. 

Until about three years ago I was fearful of using grease 
upon any bearing of consequence whatever. At the time I 
had charge of a cross compound engine, which gave me much 
trouble with the heating of the eccentrics. As there were 
four eccentrics upon the engine, it meant the daily expendi- 
ture of a considerable amount of oil to keep them anywhere 
near cool. Oil catching pans were provided, yet a great deal 
of the oil was wasted, and, with all this, I still had the trouble 
mentioned of heated bearings. 

However, one day when we were having some of the same 
old trouble, an engineer of more than the average experience 
came in, and, upon being asked his advice upon the matter, he 
suggested the use of grease. He said that we would find that 
we would have no further trouble if we did so. After con- 
sidering the matter for awhile and the trouble still continuing, 
I determined to try a grease cup upon one of the eccentrics. 
In making the application I took care to leave the old oil 
holes so that should the bearings become dangerously hot 
during the grease experiment, I would have no trouble in 
flooding the bearings with oil, as I felt almost sure they would. 
You can judge my surprise to see that the bearing only be- 
came slightly warm. After running for two days and finding 


no signs of trouble, we then equipped the entire set of eccen- 
trics with the grease cups, and I am pleased to say that we 
have not since experienced the slightest trouble from the ec- 
centric bearings heating. x 

As to using grease upon the main bearings of the engine, I 
have never yet had the nerve to try such an experiment ; and, 
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with the present design of many of our engines, I would not 
think it advisable to use grease as the sole lubricant. But it 
seems to me that it would not be a very difficult matter to so 
design the bearings that they might be used either for oil or 
grease. 

One might ask, is there other advantages in the use of 
grease than that of cool bearings. For myself I would say 
that was sufficient even though the grease were more costly 
than oil. Yet, if we have less heat in our bearings, we have 
a corresponding reduction in friction load of the engine. 

=e. t. i, 
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A Unique Experiment 
STOPPING LEAKS IN STEAM MAINS 


Editor PRACTICAL ENGINEER : 

There is probably no other portion of steam plants causing 
so much trouble and petty annoyance to those in charge than 
leaks in the steam conducting mains, or pipes; especially is 
this true of places where the pipe is of large diameter and a 
long run. A leak first of all always is an eye-sore to the care- 
ful engineer, the drip from it usually forming an ugly yellow 
streak about it. Nor is the matter of sightiness the greatest 
feature. Leaks are always a source of continuous expense 
through loss of steam. Many times these leaks occur in places 
where it may be easy to reach them for caulking purposes, but 
more often the trouble will occur in places where access is, to 
all practical purposes, impossible. Hence there is no doubt 
that a means of stopping the leaks and preventing the forma- 
tion of new annoyances of like nature, will be hailed with 
pleasure by the average engineer. 

The accompanying illustration shows a unique, easy and, to 
all purposes, practical method of checking the trouble. The 
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idea is to use an ordinary lubricator, attaching it to the steam 
main just after it leaves the boiler, in the manner shown in 
the cut ; the pipe from the lubricator (or oil feeder pipe) pro- 
jecting about one inch beyond the inside edge of the pipe. 

An instance where this idea was used to advantage can be 
seen from the following: The plate in question (Morrison & 
Cass’ Paper Mills, Tyrone, Pa.), has one steam line 450 feet 
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long, of 16-inch pipe, under a pressure of 100 pounds, and one 
line of 8-inch pipe, 300 feet long, under 125 pounds pressure. 

These pipes are continuously developing minor leaks and it 
was determined to try the introduction of cylinder oil in the 
manner above quoted. The first amount of oil used in the 
long pipe was % pint in 24 hours, and in a short time the 
leakage stopped ; after that the amount of oil used was re- 
duced to % pint every 48 hours. This amount is kept feeding 
in continually. 

Not only was the introduction of oil found to be of benefit 
in the matter of stopping the leaks, but it was also found 
that the pipe was no longer subject to corrosive action of any 
kind, and a marked difference was at once noted in the ease of 
the working of the steam traps. 

Another feature is that the condensation ‘has also decreased 
to a marked degree. The stopping of the leaks is caused by 
the fact that the entire inside surface of the pipe gradually 
becomes coated with an oleaginous matter which fills up the 
small crevices upon the inside. To this coating also is due the 
preservation of the pipe and the decrease in condensation. Al- 
most everyone knows that oil is a very good non-conductor of 
heat, consequently the film which gathers upon the inside of 
the pipe acts somewhat in the nature of an inner covering of 
the most efficient quality. To those engineers having long 
steam conduity the results promised warrant a trial. It takes 
but a few minutes to apply the lubricator, and once attached 
and regulated, it needs no further attention other than refilling 
the oil chamber of the lubricator. P. J. GRAv. 
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The Quality of Oil 


Editor PRACTICAL ENGINEER: 

While reading J. T. M.’s able article on steam cylinder 
lubrication, I came across a statement which I think is er- 
roneous. 

He says the practice of feeding high pressure oil to both 
high and low pressure cylinders is wasteful. 

Now if the plant is compound surface condensing, and ani- 
mal oil is fed in the low pressure cylinder, this oil will be 
carried over through the condenser and boiler to the high 
pressure cylinder, and, with a temperature of say 350° to 
400°, will probably carbonize, lodging in the rings, some- 
times sticking them, causing leakage, and, in some cases, cut- 
ting the cylinder. 

It has been the experience of the writer that enough atten- 
tion is not given to this property of oil. ; 

At different times the writer has taken air compressors apart 
and found all the piston rings stuck tight in their grooves and 
had to be removed with a hammer and chisel. 

Of course this is not so liable to occur in a moist steam 
cylinder, but the tendency towards high pressures and high 
temperatures is bringing the conditions of steam engines and 
air compressors more alike every day. 

No doubt many steam engineers are handling their first air 
compressor now, and, if so, I would advise them to insist on 
an oil that is a pure petroleum product, entirely free from 
animal fat. If they get this, they will save themselves the 
trouble of taking the valves out and cleaning the carbon off 
them, every week or two. 

There are too many oil salesmen who are ready to swear 
that the oil they sell is just right, and the engineer does not 
find out that it is not right until his valves get sluggish and 
stick, probably just when the full capacity of the machine is 
needed. Ji; DE M. 


Education by Mail 


Editor PRACTICAL ENGINEER: 

In consequence of the fact that the majority of engineers 
try to earn more by learning more, they have been buncoed 
repeatedly by so-called correspondence schools, and the writer 
who has been up against the latest, would warn every member 
of the A. O. S. E. to thoroughly investigate a school in which 
the bunco is worked as follows: The writer is a student in a 
correspondence school having a branch office in Boston in 
which, when a student, procures a new scholar, he is entitled 
to a commission in the shape of a due bill. 

A short time ago a new student was procured who paid for 
his course on the $5 installment plan. ‘The writer called at 
the branch office for above bill and was told to ‘‘ wait till they 
investigated.’’ Called again, was told ‘‘the solicitor who 
enrolled the student had failed to turn over the money to the 
school.’’ Called again, was told ‘‘when another student en- 
rolls a new student, we will give you his due bill and let him 
fuss as much about his money as you have done for yours.’’ 
In time a due bill on account of a student who had enrolled on 
the $3 installment plan was sent to the writer, who could not 
then obtain the larger commission he was entitled to. 

There has been a number of cases like this in Boston, so 
that members of the A. O. S. E. will do well to thoroughly 
investigate a school whose branch offices are apparently being 
taught to ‘‘ Bunco by Correspondence. ”’ 


P. S. Writer’s name and address, and name of school, will 
be given to those interested. Write in care of The PRACTICAL 
ENGINEER. 


The writer of the above informs us that his letter does not 
refer to the American School of Correspondence, of Boston, 
but states that several of his friends are students in the latter 
school and that ‘‘ they all speak highly.of the courtesy shown 
them as well as of the instruction.’’—Editor. 


£rt 


Worth Knowing 


MOVING STREET CARS BY MAGIC.—The Interurban Street 
Railway Company is having a difficult time in its search for a 
satisfactory motive power for certain cross-town lines. Com- 
pressed air failed on the Twenty-eighth and Twenty-ninth 
street route. The storage battery system, long in use in 
Thirty-fourth street, seems doomed, because the acid fumes 
from the batteries have come under the notice of the Board of 
Health. The under-trolley is barred on these lines by the 
costliness of the many cross-switches required at the avenues 
occupied by main lines. 

In this period of its tribulation the Company may note with 
interest the experiments progressing in Chicago with a newly 
devised method of employing electro-magnets for street car 
service. The magnets, forming one-half of the motors, are 
embedded between the rails, and each receives its power from 
a feed wire. By an alternative arrangement of the magnets as 
to polarity, the car is attracted through its own armature, and, 
as it moves forward, it constantly closes the magnetic circuits. 
Behind the car and in front of it the system is ‘‘dead’’ and 
devoid of peril to pedestrians or to other traffic. 

If the Chicago idea proves to be indeed the practical thing 
for which the New York management waits, the metropolis 
may very soon lose its distinction as America’s sole city of the 
lingering horse car. 
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Rust CEMENT.—A rust joint is made by means of a rust 
cement, which, as the name implies, makes the joint tight by 
rusting in place, and filling the space with iron rust. There 
are several formulas for the cement, all of which have given 
good service. The following is one of the simplest and best 
of these: Mix 2 ounces of sal amoniac with 5 Ibs. of cast 
iron borings, and make into a thick paste by adding water. 
The mixture must be used as soon as prepared. By using 
only one ounce of sal amoniac the cement will set slower, but 
will be stronger. The joint is made by ramming the cement 
into the open space, and allowing it to stand until the rust is 
formed, and the cement thoroughly set. It is used to cement 
joints in pipes and fill holes or cracks in iron. It is inexpen- 
sive and very serviceable for rough work. ‘This mixture is 
also sometimes used in setting engines or other machines upon 
their foundation.—Science and Industry. 
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To find the horse-power of a boiler find the square feet 
of heating surface of the shell, heads and tubes, and divide by 
15: the answer will be the nominal horse-power. 
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Pneumatic Riveting 


Machines for riveting with compressed air may be divided 
into three types. Those which squeeze the rivet, percussion 
yoke riveters and percussion hand riveters. 

The squeeze type is a modification of the well-known hy- 
draulic squeezer riveter and is as effective. By its use we are 
enabled to do away with one of two costly installations, viz., 
a hydraulic plant. 

The hydraulic plant will cost about five times as much as a 
compressed air plant, and then after it is finished, the uses to 
which it can be applied are limited. Whereas, with the com- 
pressed air plant we can caulk, chip, drill, tap, ream, expand 
tubes, bead tubes, cut out tubes and numerous other operations 
too numerous to mention. 

The pneumatic compression riveters are capable of being 
built in a very compact form. . They usually have an air 
piston of quite large area which is connected with a hydraulic 
piston of quite small area. 

The pressure generated by this hydraulic piston being in 
turn transferred to the riveting plunger or piston. In this 
way the enormous pressure is required to close down a rivet 
and close up the plates or materials at one full stroke. 

The smaller of these machines are universally hung, or bal- 
anced, which makes them very easy for handling. The 
larger machines, with great depth of gap, are usually stationary 
machines. The great disadvantage of these machines is in 
their weight and clumsiness. The strain being so great that 
their yokes have of necessity to be made very large, and it is 
quite impossible to work them in close quarters upon struc- 
tural or similar work. 

The percussion yoke riveters are divided into two classes 
and each class into two types, the two classes being the 
valve and valveless tools. Each class having two types, viz., 
with the fixed and with the pneumatic hold-on. Those with 
the fixed hold-on are especially suitable for work in which the 
space at one end of the machine is limited. Especially is this 
true with structural work. While riveters with pneumatic 
hold-on are preferable to those in which the hold-on is fixed, 
for boiler work and heavy work in general. They also have 
the advantage that the distance from the centre of the rivet to 


the outside of the case is less, and they are thus able to work 
much closer to a plate or angle. The valveless class of yoke 
riveter is a very superior machine and is capable of doing ex- 
cellent work upon rivets up to and including 11” in diameter. 
It has the advantage of simplicity and but little likelihood of 
getting out of order. The number of rivets which can be 
driven in one hour by a machine of this type depending much 
upon the operator and the amount of pruning which it is 
necessary to do to make the holes come true 

The valve class of percussion yoke riveters has that great 
disadvantage which all valve percussion pneumatic tools have. 
That is the great likelihood of getting out of order, while it 
will not do any better or faster work than the valve tool. The 
valve percussion yoke riveter seems to be more prone to get- 
ting out of order than do some of the other valve percussion 
tools. 

The pneumatic riveting machine, which has taken such great 
strikes in the past two years, is the long stroke hand riveter, 
this being a striking hammer of much longer stroke than the 
chipping and caulking hammers. The usual length of stroke 
being 9’ and diameter of piston being 11s”, yet there are 
modifications of these dimensions. ‘These tools, like all other 
percussion tools, are divided into two classes, viz., the valve 
and valveless. But the valveless tool has met with very poor 
success, and but few of them are to be found. ‘There are 
many different styles of the valve tool and one is often puzzled 
to know which one of these to purchase. There are a few 
Cardinal points which we should watch in purchasing or 
selecting these tools. Simplicity, ease of holding speed, air 
consumption, method of holding in the snap. In simplicity 
we must not only look at the number of parts, but also ease of 
getting at them. I have in mind an article recently published 
in regard to the special tools which a tool-room foreman had 
designed to use in repairing a certain well-known make of 
these tools. Who wants a hand riveter which requires all of 
this trouble when a spanner and screw-driver will answer all 
purposes with several makes? The ease of holding must be 
tested by a man who is not used to some particular make of 
riveter. An experienced operator will invariably condemn all 
tools excepting those which he is used to working with. In 
making the speed test we must see that our rivets all come to 
the holes heated alike, that our rivet snaps are all cupped 
exactly alike, and we must drive at least ten rivets with each 
tool to be tested, and then take an average of the time re- 
quired. The same man must handle all of the tools and he 
must not be too experienced. If he is, do not allow him to 
run the tool which he is accustomed to. 


Air consumption test should be made the same as for chip- 
ping hammers. The average consumption for these tools is 
from 35 to 4o cubic feet of free air per minute, though some 
of the manufacturers set it much below this mark. 

The method of holding in the snap is of the greatest im- 
portance. If the snap or die was to be knocked out when the 
tool was being operated, there would be great danger of in- 
juring the person who is holding up the rivet. Again, time 
would be lost in picking up the hot snap and getting it into 
the machine. The partly driven rivet has become so cool that 
it will be necessary to cut it out, and this requires time. But 
all of this trouble becomes much worse when the tool is being 
used upon a high bridge or other lofty structure. Upon a 
bridge the die is invariably lost, while upon a high building it 
may be necessary to go down several stories before it can be 
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recovered. Again, many machines lose out their pistons at 
the same time as the snap is lost. This cannot be replaced 
until it is absolutely free from all grit and dirt. 

The Mechanical Engineer, of one of the largest bridge-build- 
ing companies in the world, tells me that he figures the loss 
of snaps and pistons upon field work to be equal to $5.00 per 
day for each tool in use. Yet he says that these tools earn his 
company much money. 

All different makers of these tools have different methods of 
fastening in the snaps. None of them are perfect. Some are 
much better than others. ‘here has recently been placed on 
the market a device which I consider very superior to all others 
for this purpose. In this device, it is absolutely impossible to 
start the tool unless it is pressed up to the work, and, as it is 
when the tool is not on the work that 95 per cent. of the snaps 
are lost, this device seems to be nearer perfection than any yet 
used. 

Many people are asking for a percussion machine which will 
successfully drive cold rivets. All percussion machines will 
do this up to a certain size, but when we try to drive much 
above 14%” in diameter, we immediately run against trouble 
and the work is never satisfactorily done. And if it out- 
wardly appears satisfactory, there is great danger that the 
rivets have become crystalized. S. L. Has. 
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QUESTIONS AND ANSWERS. 


THE editor will be glad to receive from the readers of THE PRACTICAL 
ENGINEER, such questions relating to engineering subjects, as may, from 
time to time, occur to them. All questions and answers should be 
addressed to the editor and accompanied by the name and address of 
the writer, which will not be published, however, unless especially 
desired. It is the intention that questions shall be answered by the 
readers, and even though the editor may, from time to time, publish 
answers with questions, he especially desires the readers in such cases to 
contribute any further information in connection with the points raised, 
that they may consider of interest. All questions and answers received 
by the editor will be published, as far as practicable, but he reserves the 
right of editing or rejecting any communications. 





Editor PRACTICAL ENGINEER : 

Many times in reading articles in your valuable paper, and 
others in the same field, I come across so many different tech- 
nical terms applied to our profession, such as, for instance, the 
unit of work, the unit of heat, sensible heat, latent heat, spe- 
cific heat, indicated horse-power, net horse-power, initial pres- 
sure, absolute pressure, terminal pressure, mean effective pres- 
sure and a number of like expressions. 

I do not want to appear ignorant in the eyes of my brother- 
engineers, yet I know there must be many to whom a short 
article, explaining in an explicit, if short manner, some of 
these terms, would be valuable. Respectfully yours, 

| om § 
tret 
Definitions of Technical Terms 


The many terms, generally used in connection with the 
study of steam engineering, are all measurable; each with 
some established unit, and by which they are clearly defined, 
and their correctness recognized. Many of these are indespen- 
sable to the engineer, a few of which are here briefly described 
and explained as follows : 

The ‘‘unit of work’’ is equal in amount to the power required 
to lift one pound, one foot high, and is called the foot- 
pound. 

The ‘‘unit of heat,’’ or thermal unit, is the quantity of heat 


necessary to raise the temperature of one pound of water, one 
degree, or from 39 degrees to forty degrees Fahr., as an 
example. 

Also, one unit of heat is equal to 772 foot pounds or units 
of work. The sensible heat, of any body, as air, water or 
steam, is the heat that is sensible to our touch, and in extent 
is as shown by the thermometer. 


The ‘‘latent heat of steam’’ is the quantity of heat (expressed 
in heat units) required to vaporize water that has previously 
been heated to a temperature equal to the resulting steam of 
vaporization. 

‘‘Specific heat’’ is the quantity of heat necessary to raise one 
unit of weight of the substance, through one degree of tem- 
perature, measured in thermal units. 

‘‘Saturated steam, or dry steam’’, is steam confined under pres- 
sure in contact with the water from which it is formed, and 
contains just sufficient heat to maintain the water in a state of 
steam, and will vary in pressure and density corresponding to 
varying temperatures. When saturated steam suffers loss of 
heat, a condensation of some of the steam also takes place. 


‘‘Superheated steam’’ is steam containing an excess of heat. 
Take saturated steam, and more heat be added, its temperature 
will increase, and the steam is said to be superheated, because 
its temperature will be greater than that corresponding to satur- 
ated steam of the same pressure. This excess may be parted 
with, without condensation. 

‘‘Horse-power’’ (H. P.) is the standard used for measuring 
the power of a steam engine, and is equal to lifting 33,000 
pounds one foot high in one minute of time, or 550 pounds in 
one second, or any equivalent thereof in opposition to the 
force of gravity. 

‘Indicated horse-power’’ (I. H. P.) is the horse-power of an 
engine as computed from the Indicator Diagram. 

If the mean area of the piston be multiplied by the mean 
effective pressure exerted against it, and also by its speed in 
feet per minute; this product on-being divided by 33,000, 
will be the indicated horse-power of the engine. 

‘‘Net horse-power’’ is the indicated horse-power of an engine, 
less the horse-power which is consumed in overcoming its own 
friction. 

‘‘Boiler pressure’ is the pressure above atmosphere, or the 
pressure as shown by a correct steam guage. 

‘Initial pressure’ is the pressure in the cylinder acting 
against the piston, at or near the commencement of the stroke 
of the engine. 

‘‘Absolute pressure’’ is the pressure of the steam calculated 
from absolute vacuum. It is the pressure as shown by a 
steam guage, with the pressure or weight of the atmosphere 
added thereto. 

‘Terminal pressure’’ is the pressure above the line of absolute 
vacuum that would exist in an engine cylinder, provided the 
release of the steam had not taken place until the end of the 
stroke had been reached. 

Usually the release happens earlier, and in such case its 
position may be located by continuing the expansion curve 
by hand from any point of release, to the end of the dia- 
gram. 

The terminal pressure must always be measured from 
the vacuum line; consequently it is the absolute terminal 
pressure. 

‘*Mean effective pressure’’ (M. E. P.) is the average of all the 
varying pressures at different parts of the stroke, exerted 
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against the engine piston to impel it forward; less all the 
pressure that acts on the opposite side of the piston to retard 
its progress. 

‘‘Back pressure line,’’ in a non-condensing engine, represents 
the loss that occurs, from the retardation of the escaping 
steam, due to atmospheric or other pressure. It is indicated 
on the diagram by its height above the atmospheric line, and 
is expressed in pounds per square inch. 

On the diagram of a condensing engine it is indicated by its 
height above a line drawn by hand to represent the pressure 
in the condenser. 

‘Total back pressure’’ is represented on the diagram by its 
height above the line of absolute vacuum. 

‘Initial expansion’’ is the fall of pressure along the steam 
line, which often happens in an engine cylinder, between initial 
pressure and the point at cut-off. 

‘‘Compression’’ is a result caused by the action of the piston 
in comppressing into the clearance space all steam remaining 
in the cylinder after the exhaust valve closes. 

‘‘Clearance’’ is all of the space, or waste-room, between the 
piston end of its stroke, and the face of the valve. 

Its volume or amount is usually expressed in its percentage 
of the piston displacement. 

‘Piston displacement’’ is the distance passed over by the 
piston in traversing a single stroke. 

Its volume is equal to the area of the piston in square inches, 
multiplied by the length of stroke, in inches ; the product is 
the volume of displacement in cubic inches. 

‘‘Wire-drawing’’ is a term sometimes applied to the action 
of steam, and arises in consequence of very restricted steam 
passages ; also dilatory valve motion, thereby reducing, more 
or less, the pressure in the engine cylinders, and usually con- 
sidered to be a loss in the matter of economy. 

‘‘Valve-lap’’ is the excess of length of the valve at each end, 
(when at the middle of its stroke) over the extreme outer 
edge of the steam ports, and is designed to serve as a cut-off 
valve within certain limits. 

‘‘Valve-lead’’ is the amount of opening of the steam port 
(permitted by the valve) for the admission of steam to the 
cylinder, just before the piston arrives at the extreme end of 
its stroke, the entering steam thereby serving as a cushion for 
the reciprocating parts of the engine. 

‘‘Water, or steam consumption’’ is the amount of steam ac- 
counted for by the indicator, per horse-power per hour, and 
is a measure of the economy of the engine. 
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Editor PRACTICAL ENGINEER : 

I will shortly take a position where it will be necessary for 
me to run a Westinghouse engine, and as I know nothing of 
its method of operation or construction, I take the liberty of 


asking you to give me a general description of the same. 
A Reader. 


The Westinghouse engine is a single acting, high speed, 
vertical engine ; it is an automatic cut-off and not a throttling 


engine. 

The Westinghouse is built in three different styles, the 
‘*Standard,’’ the ‘‘Junior’’ and the ‘‘Compound,’’ which all 
embody the main features peculiar to this type of engine, 
differing only in details. Hence a description of one will 
answer for all, in the main. 

The Westinghouse Standard Engine consists of two vertical 


cylinders bolted to the top flange of a cast-iron casting, which 
acts as a pedestal for the engine and also a receptacle for the 
lubricant, which consists of a mixture of.oil and water, into 
which the moving parts dip at every revolution. The pistons 
contained in these cylinders are acted upon by the steam from 
the top only, while at the bottom, which is open, they carry a 
wrist pin which engages one end of the connecting rods. The 
other end of the connecting rods act upon a common shaft 
with cranks set 180 degrees apart; there is no piston rod, 
stuffing box, cross-head or guides, the connecting rods and 
cranks being the only links used for transforming the recipro- 
cating motion of the piston into the rotary motion of the 
shaft. 

In the smaller engines the cranks and shafts are forged in 
one piece, while in the larger units the cranks are forced on 
the shafts and keyed. The main bearings are lined with Bab- 
bitt metal, and are supplied with a wiper, which takes up the 
oil which may have worked its way past the bearings and re- 
turns it to the crank case. An additional bearing is provided 
near the centre of the shaft for the purpose of relieving the 
shaft of the strain produced by the thrust of the pistons, 

The valve, which is of the piston type, is placed in the 
Standard engine, in an oblique position between the pistons, 
the parts being so arranged that steam is admitted alternately 
into the two cylinders. The valve receives its motion from an 
inertia shaft governor placed between the cranks, which de- 
pends for its action upon the inertia of two weights counter- 
balanced by spiral springs, so arranged that when the speed 
increases, the throw of a loose eccentric, and hence also the 
travel of the valve is reduced. The governor has no novel 
features, and it works under the disadvantage, shared by all 
governors of this class, that the compression and release are 
altered with the cut-off. 

The ‘‘Junior’’ engine differs slightly from the ‘‘ Standard ”’ 
in design. The governor is placed in the wheel outside of the 
casing, and the valve chest is placed horizontally over the 
cylinders, instead of between them. In the Compound Engine 
the high and the low pressure cylinders (each single acting) 
are placed side by side. The general design, however, and the 
method of lubricating are the same in all. These engines are 
adapted for a variety of uses. They are especially valuable in 
locations where the engine is exposed to dust, since the work- 
ing parts are almost completely enclosed in the casing. Its 
high speed and close regulation make it useful also for electric 
lighting and railway service, although it is not nearly so eco- 
nomical in the use of steam as many of the types of engines 
which are used for this purpose. 


tert 


Profitable Uses for Liquid Fuel 


Every day the question arises more and more persistently 
from the lips of the steam-users, large and small, ‘‘What shall 
we do to lessen the cost of fuel?’’ This is an ever-recurring 
question, more forcibly asserting itself at this time because of 
the great labor war now going on in the coal fields. But at 
all times it is a question looming prominently in the eyes of 
the steam-producer. 

Since the recent and daily continuing discoveries of oil, in 
various parts of our country, an answer to the above question 
has arisen—‘‘Use oil as fuel.’’ There is no more alluring 
project to be presented to the manufacturer just now than a 
simple and effective means of burning this fuel, without mak- 











RR ee, 


eo 
i, RMS Mink 52S 








a a ee ee, ee 


we , 


‘@¢ 





See 


Serene 


Saurrrvatbeat patties 








September, 1902 


THE PRACTICAL ENGINEER 21 





ing the cost of the charge exorbitant. Recently, many 
different types of burners have appeared upon the market, 
but like many other things, they have been made up ina 
hurry because the availability of oil as a fuel seems to have 
burst upon us in a like manner. But, a word of caution is 
here interposed, ‘‘ Rome was not built in a day,’’ neither has 
the successful oil-burning appliance been perfected in a week 





or two; such things, like everything of real valve, require ex- 
perience, and such experience as is demonstrated by the use 
of the appliance under the manifold conditions which a burner 
is subjected to in operation. 

Probably one of the most effective burners now upon the 
market is shown in the accompanying illustrations. The 
method used is that of atomizing the oil by either steam or 
compressed air into a suitably arranged fire-box. The Columbia 
Crude Oil Burner and Air Injector, as it is called, is manufac- 
tured by the Shipman Engine and Boiler Co., 212 Summer 
Street, Boston, Mass. 

This burner is manufactured in sizes to conform to the re- 


| 





quirements of any style, type or size boiler now in use, and is 
the direct outcome of years of experience in the manufacture 
of oil-burning appliances as applied to marine boilers. At the 
present time, a great portion of the oil-burners now in use 
upon steam vessels, both in this country and abroad, are of 
the above named manufacture. 

This type of burner does not require great special, or ex- 
pensive alterations, in the furnaces in making the change, as 
the elements required for the complete and economical com- 
bustion of the oil is provided for in each appliance. Another 
good feature of this method of burning oil is the total elimina- 


tion of all danger of ‘‘ back lash’’ of flame from the fire- 
box. 

Figure No. 3 shows a three horse-power engine and boiler 
complete with oil-burning attachment and the feed-water 
pumps arranged to operate automatically ; it will be noticed 
that the whole is arranged on a single base plate. They are 
arranged thus so that they may be readily moved from place 
to place without making a disconnection, of any of the work- 
ing parts. 

This style of engine has been found to be very effective 
and economical in the operation of air compressors, turn- 
tables and draw-bridges. especially the latter, the automatic 
appliances maintaining a fixed head of steam without waste 
of fuel and doing away with the dirt, etc., attendent upon the 
use of coal. 

Oil, of course, is not always a cheaper fuel than coal, but 
with the constant increase of the supply there is a bright 
future for this method of firing, and, at the present time, it 
has so many points to recommend it, especially where light 
power is required, that it is becoming daily more popular 
for such purposes, 
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Books and Publications 


Alternating Current Machines; Second Volume of Dynamo 
Electric Machinery; Its Construction, Design and Operation. 


A Text Book for Use in Technical Educational Institutions. 
By Samuel Sheldon and Hobart Mason. 
The D. Van Nostrand Company, 23 Murray Street, New 
York. Price, $2.50. 


This work is designed for use as a text book in technical 
institutions, and for engineers, not familiar with the subject 
of alternating currents, but with a previously acquired pro- 
ficiency in mathematics. 

The authors introduce the work with a definition of an 
alternating current, frequency, phase, units of measurement 
and their derivation. 

The second chapter deals with self-induction and its effects. 

Chapter III treats of capacity ; condensers and the various 
methods of combining the same ; phase relations ; current 
and voltage relations, etc. 

Chapter IV is a series of problems on alternating current 
circuits. 

The next four chapters are devoted to the construction, 
principles of operation and behavior of various types of 
American alternating current machines. The last two chap- 
ters deal with power transmission and methods of testing cir- 
cui's and apparatus. 

A thorough understanding of the alternating current and 
its numerous applications is not to be easily acquire, but the 
able manner in which the subject is handled in this work 
materially reduces the difficulty of mastering the relation 
existing between power, electro-motive forces, currents and 
their phases in series or multiple alternating current circuits 
containing resistance, capacity and inductance. 

The work is by no means elementary in character, but on 
the contrary demands on the part of the reader a previous 
knowledge of electricity and mathematics, and will be found 
a valuable addition to the literature on alternation currents. 
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TRADE NOTES 


James McCrea & Co., 67 W. Washington St., 
Chicago, manufacturers of steam specialties, 
have added to their list of agents John B. Adt, 
Baltimore and Western Supply Co., St. Paul, 
Minn. 

All their agents carry a complete stock and 
are in a position to fill orders promptly, there- 
by saviug expense and delay of sending direct 
to the manufacturers. 


A Free Sample Bar of Stephenson’s Belt Dress- 
ing will be sent to any engineer who writes for 
it and mentions this paper. The manufacturers 
are anxious to do this in order that all en- 
gineers may have an opportunity of testing the 
merits of their dressing by actual use. Address, 
the Stephenson Mfg. Co., Albany, N. Y. 


Flue Brushes and Piston Packing are two articles 
that play an important part in the every-day 
life of most stationary engineers, and often add 
to his joys or sorrows by decreasing or increas- 
ing his labors. The Pilley Packing & Flue 
Brush Mfg. Co., 308 North Main Street, St. 
Louis, have just purchased a large six-story 
building exclusively for the manufacture of 
these two specialties, which seems to indicate 
that they have succeeded in giving engineers 
satisfaction. If any of our readers are having 
trouble, they should write them for catalogues 
prices, etc. 


For the Susquehanna Iron & Steel Co., new 
plant at Columbia, Pa., the Pittsburgh Gage & 
Supply Co., Pittsburgh, Pa., will furnish three 
250 H. P. water tube boilers. 

The Pittsburgh Gage & Supply Co. here re- 
cently closed contracts with the National Steel 
Co. to furnish a complete White Star filtering 
system for a vertical cross compound blowing 
engine; also filtering systems for the Electric 
Department of the Carnegie Steel Co., Home- 
stead Works and the Wheeling Stee] & Iron 
Co., Wheeling, W. Va. 


William F, Ruwell, the well-known machinist 
and expert on engine and ice-machine repairs 
of 921 Ridge Ave., Phila., has recently found it 
necessary to work a good portion of the time 
both day and night, so busy is his shops with 
work. 





Special Castings are not the easiest thing in 
the world to get made just now owing to man 
of the foundries having more than they can “tal 
Therefore, if any of our local readers want 
special castings made for any purpose, the 
should apply to the E. J. Moore Machine i 
Foundry Co., 2227 Wood St., Philadelphia, who 
have just opened up a large addition to their 
foundry, and are now ready to take orders for 
any sized castings. 


The Lunkenheimer Co., Cincinnati, Ohio, have 
_ issued a new edition of their catalogue con- 
taining 208 pages, and describing and hand- 
somely illustrating the hundreds of specialti 

in steam goods which they manufacture Thies 
include valves of every description ond “8 
every kind and condition of service, ‘a or 
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for indicator attachment, brass whistles in end- 
less variety, an automatic cylinder cock for 
slide valve engines and pumps, stop cocks, 
water gauges, pressure and vacuum gauges, 
injectors, automatic lubricators and oil and 
grease cups for every service. 

This is a revised edition of their catalogue of 
1898, and shows several changes in the list 
prices. Copies will be mailed free to any 
one interested. 


College Degrees for Correspondence School Stu- 
dents.—The American School of Correspondence 
has recently made an arrangement whereby 
their students are admitted to the classes of 
one of the great resident technical schools 
without further examination, and their work 
counts towards a degree of B.S. This shows 
the wonderful advance in the standard of cor- 
respondence work in the past few years, and 
marks a new era in the educational possibilities 
of the common people. Ambitious young men 
who are too poor to give up four years to 
obtain a college degree, can now do part of 
their work at home, and, in this way, finish 
with a few years at a resident technical school. 
In this connection the Free Scholarship with- 
drawal announcement of the American School 
in another column is of great interest, for it 
ends one of the greatest educational oppor- 
tunities of the year. The Trustees of the 
American School of Correspondence, Boston, 
Mass., have been offering a limited number of 
Free Scholarships to deserving young men for 
the purpose of securing a few representative 
students in the large shops. The School now 
announces that after September 30th no more 
Free Scholarships will be awarded. This is a 
wonderful opportunity for a bright young man 
to get a course in Mechanical, Steam, Textile 
and Sanitary Engineering (including Heating, 
Ventilation and Plumbing) and Mechanical 
Drawing. ‘Tuition to successful applicants will 
be entirely free, the only expense being (as 
in all schools) for postage and instruction 
papers. 

A postal card, addressed to the School, will 
bring any information that may be desired. 





YOUR 
BELTS 


YOU DON’T WANT 

TO RUN TIGHT 

BELTS. DO YOU? 

YOU HAVE TO. WE KNOW YOU 

DON’T BELIEVE IN BELT DRESSINGS. 
WE DON’T BLAME YOU. 




















BUT YOU WILL BELIEVE IN CLING- 
SURPACE if you will investigate what it will do. 

It penetrates a porous belt and leaves the sur- 
face clean—not sticky. 

It preserves the belt, stops all slipping, so the 
belt can run easy under full load. This isn’t what 
we say, it’s what our customers say. We will show 
you if you wish. Get a package, test it, pay only 
if satisfactory. 


CLING-SURFACE MFG. CO., 


185-191 VIRGINIA ST., BUFFALO, N. Y. 


NEW YORK—39-41 CORTLAND ST. 
PHILADELPHIA—THE BOURSE. 





September, 1902 


CrossOilFilters 


@ Save Half on #& 
Lubricating Oil Bills 


WHEN you buy one 
you follow the 
lead of the most suc- 
cessful concerns in the 
world. If you have 
read our advertise- 
ments you know that 
such concerns as the 
U. S. Steel Corpora- 
tion, the American 
Tin Plate Co., the Cal- 
umet & Hecla Mining Co., and many 
others equally prominent, have sent us 
from four to thirty orders apiece for 
CROSS OIL FILTERS 
Can’t we send you one on 30 days’ trial? 





THE BURT MFG. GO., Akron, Ohio, U. 8. A. 


Largest Manufacturers of Oil Filters in the World 
Cross Oil Filters carried in stock by the 
FAIRBANKS Co. 
Sole Agents for Philadelphia 


THE POSITIVE EXPANSION BOLT 
s Special 
Discount 
to 
Jobbers. 
Write 
for 
Prices 
Manufactured by D. C. SEAMAN & CO. 
1638 Hutchinson St., Philadelphia, Pa. 


For sale by Neal & Brinke. 18 Warren St., New York; 
Somers, Fiths & Todd Co., 323 Water St., Pittsburgh, Pa, 





will send $1.00 to the ad- 
IF ENGINEERS dress below they wil: re- 
ceive two blue prints, with tables and instruc- 
tions, showing how to set valves and eccentrics 
on Corliss engines, simple and compound, with 
one and two eccentrics. JOHN T. LIND- 
STROM, 440 I.iberty Street, Allentown, Pa. 


DO YOU KNOW 


That we manufacture chemical water puri- 
fiers that are guaranteed to prevent and re- 
move incrustation in steam boilers, no mat- 
ter what its composition may be. 


CHEMICAL PURIFIERS 


that do this without injury to the boiler, its 
fittings or connections ; 


CHEMICAL PURIFIERS 


that can be used with perfect safety in Brew- 
eries, Ice Plants, Dye Works and all places 
where the water of condensation is used for 
any purpose. 

Write for terms, reports, circulars, etc. 
We interest you and pay liberal commission. 
Agents wanted everywhere. 





THE PEERLESS SPECIALTY CO. 
852 Swanson Street, 
Philadelphia, Pa. 
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The Power Improvement Co., Room 118, Heed 
Building, 1215 Filbert St., Phila., have ar- 
ranged to represent the Larkin Metallic Pack- 
ing Co. in Eastern Pennsylvania, Delaware, 
Maryland and New Jersey for the sale of their 
self-lubricating metallic piston rod and valve 
stem packing. This packing is adapted for 
use in any size or style stuffing-box, and may 
be removed and re-applied at will, the makers 
claiming it to be practically indestrucible. 





One of the Busiest places in Philadelphia to- 
day is the Metallic Packing Works of Thomas 
Walker & Sons, 4619 Tacony St. These works 
have grown from year to year until at the 
present time they represent an ideal ‘‘hive of 
industry,’ and, to use their own words, ‘‘Still 
the orders come,’”’ which is the best possible 
proof of the value of their packings. 





The Time is Coming, when the cold weather 
comes along, and increases your condensation, 
you will probably need both separators and 
steam traps, in anticipation of which you 
should get posted by writing to the Direct 
Separator, 200 Marcellus St , Syracuse, N. Y., 
for a catalogue. 


The Perfecto Gas and Gasoline Engine Co., with 
works at Boston and Kensington Avenues, are 
building an apparently excellent gas or gaso- 
line engine, in sizes from one to fifty horse- 
power, at a very moderate cost. Any of our 
readers desiring such an engine should write 
them for further particulars. 





Many Engineers, who have changed from hard 
to soft coal, find their grates unsatisfactory. 
Before changing, you should consult Chas. 
Robson, Eight St. and Washington Ave., Phila. 
Mr. Robson is an extensive manufacturer of 
various styles of grates, and his opinion as to 
the proper type to suit any particular case, 
is worth having. 
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Water Purification. — Keystone Tri-Sodium 
Phosphate is claimed by the manufacturers to 
be the only known chemical that will, with or 
without heat, immediately change all harden- 
able carbonatesand sulphates of lime, magnesia, 
and other incrusting minerals into unharden- 
able phosphates and absolutely neutralize the 
carbonic and sulphic acid released by decom- 
position, producing a clear, soft, harmless 
water, From the fact that water hardens and 
boiler incrustation results from the presence of 
these minerals, the value of this chemical as a 
water purifier is beyond question. The firm is 
daily in receipt of letters from manufacturers 
jn all bad water districts of the country, urging 
them to give wider publicity to their product, 
and offering to recommend it to all who have 
trouble with their feed water. They are issu- 
ing a book with a rather unique title, ‘‘ Worth 
Knowing,’’ which while not for general distri- 
bution, will be sent free to readers of The 
PRACTICAL ENGINEER. Address, Keystone 
Chemical Co., Camden, N. J. 








Unquestionably the largest plant in the world 
to-day, devoted exclusively to the production 
of special chemical preparations for the puri- 
fication of boiler feed waters, is that of George 
W. Lord, 2228 to 2250 North Ninth St., Phila- 
delphia. But, it appears that Mr. Lord’s am- 
bition is not to be measured by his accomplish- 
ments to date, nor the demands of his engineer 
friends and customers gratified by the maxi- 
mum output of his already great establishment, 
for he is now erecting an immense edition, 
almost as large as his entire original factory 
which, when completed, will nearly double his 
present capacity. 


BOWERS BROS. & CO. 
Contracting Engineers for HEATING and VENTI- 
LATION SYSTEMS, by Steam or Hot Water. FAN 
SYSTEM. PIPING POWER PLANTS. 
Also Manufacturers of GRATE BARS of all descrip- 


tions. GENERAL, CASTINGS. 


1021 REAL ESTATE TRUST BUILDING 


PA. 
Phone 8-41-61 D. 


PHILADELPHIA, 





Can’t Tell An Old Engineer Anything New About the 
“LITTLE GIANT” INJECTOR 














He knows it does all we claim for it, and his testi- 
mony in the boiler room counts. 
engineer, we want to send him our Catalog B, and ex- 

lain how no weak 
iant.’’ 


RUE MFG. CO. | 


If there is a new 
points can exist in the ‘‘ Little 


Address 
215 Race St., Philadelphia 
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COCHRANE HEATER 


A Cochrane 





oak INTO THIS 


If you can’t see into it through the cut, I will 
+ 


send you one or more 
FOR FREE TRIAL 
THE ONLY 
LEAKLESS GAUGE COCK 


To be returned at my expense if not better than 
any gauge cock that you ever used 


Sectional 


View 








THE “P. B. H.”” DIAPHRAGM GAUGE COCK. 


PAUL B. HUYETTE 


1245 BETZ BUILDING PHILADELPHIA, PA. 














VERY belt in use loses 
3 some of its power by 
slipping. The only way 
to restore its grip on the 
pulley is by reproducing the 
conditions of a new belt. 
Dixon’s Belt Dressing gives a 
belt its original freshness, gives 
it a renewed lease of life, and a 
renewed hold on the pulley. It 
doesn’t spoil the belt. It im- 
proves it and prolongs its life. 
Sample free. 


JOSEPH DIXON CRUCIBLE COMPANY 
JERSEY CITY 











COCHRANE HEATER will save you from 5 per cent. to 20 per cent. of your total fuel bill 


(according to the initial temperature of your boiler feed supply) by PROPERLY utilizing ex- 


haust steam for heating the water for your boilers. 


Further, it will make this water better for 


your boilers—i. e., freer from scale—no matter how bad the supply may be. , 
Using a Cochrane Heater under ordinary conditions, one-seventh less fresh water will be 

required to supply the boilers, because these Heaters conserve and utilize all the condensation 

that occurs from heating the water, and take care of returns from heating systems and live 


steam drips (through traps)—which is very important when boiler feed is scarce or costly. 
A Cochrane Heater is capable of increasing the steaming capacity of boilers 5 per cent. to 
20 per cent., without increasing the present fuel consumption of the plant, if proper advantage 


is not now being taken of the heat value of the exhaust steam. 


eater will add to the efficient and economical running of your plant in many other ways. 
Description and further particulars in catalogue 12-H, sent free on request. 


HARRISON SAFETY BOILER WORKS - 3144 N. [7th St., Philadelphia, Pa. 
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America Order of Steam Engineers. 





ORGANIZED APRIL 27, 1886. 
An Order of Engineesr for Engineers and 
Engineers only. 


DECLARATIONS OF PRINCIPLES 


_ Believing that ability will bring its full value 
in this country, this Order shall at no time take 
part in strikes, nor in any way interfere between 


employer and employees. Recognizing their 
identity of interests, it shall take no part in any 
project or enterprise that shall interfere with 
perfect harmony between them ; neither shall it 
be used for political or religious purposes. 
These principles shall not be amended or 
repealed except by unanimous vote of the Order. 
Any member who shall be guilty of violating 
the principles of the Order shall be expelled. 


OBIECTS. 

First.—To promote a more thorough know- 
ledge in its members of theoretical and practi- 
cal steam engineering. 

Second.—To assist members to obtain em- 
ployment. 

Third.—To help the sick, injured and dis- 
tressed and bury the dead. 

e = establish a Widows’ and Orphans’ 
und. 

Fifth.—To help members who shall become 
Incapacitated from following the profession to 
obtain employment suited to their affliction. 

Sixth—To do our utmost to extend the 
license law throughout the United States. 

Seventh.—To establish schools in which our 
members may study the highest branches of 
steam engineering. 


MEMBERSHIP. 


An applicant for membership must be an en- 
gineer between twenty-one and fifty years of 
age, and must be a white male citizen of the 
United States, of good moral character and be 
a believer in the Supreme Being, and be free 
from all physical infirmities. 

He must have had three years’ service in an 
engineering department, or if a machinist, or 
graduate of a technical institute, then, one 
year’s service, in such department, and in local- 
ities where engineers are required by law to be 
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licensed, they must have such license, and must 
satisfy the investigating and examining com- 
mittees of the council to which he applies as to 
his character and ability. 


LIFE MEMBERSHIP. 


Engineers who have passed the age limit may 
be admitted to life membership. They must 
possess the same qualifications and pass the 
same examination as are required in the next 
proceeding clause: They shall be entitled to 
all rights and privileges of the Order except 
they cannot vote on financial questions or for 
the election of officers or be entitled to any sick 
or death benefits. 


DIRECTORY. 








The Publication Committee of ‘‘The Practical Engi- 
neer’’ desires that the Corresponding Engineers of all 
Councils of the American Order of Steam Engineers 
send the name of their Chief Engineer and their own 
name and address, together with the time and place of 
meeting to the Secretary of the Publication Committee 
immediately after each election of officers. Address J. 
C. McDowell, Secretary, in care of ‘The Practical Engi- 
neer,”’ 1215 Filbert Street, Philadelphia. 





SUPREME COUNCIL OF THE UNITED STATES 

Supreme Chief Engineer.—Clifford P. Williams, 528 
Greenwich St. Phila. 

Supreme First Assistant Engineer.—Noah A. Pierson, 
Fidelity Building, Baltimore, Md. 

Supreme Recording Engineer.—Jas. H. Stallings, 3082 
Dillon Street, Baltimore, Md. 

Supreme Corresponding Engineer.—J. C. McDowell, 1913 
South Eighth St., Philadelphia. 

Supreme Treasurer Engineer.—Geo. W. Richardson, 3728 
Manazambe St., Wissahickon, Phila. 

Supreme Senior Master Mechanic.—W. S. Price, Had- 
don Hall, Atlantic City, N. J. 

Supreme Junior Master Mechanic.—Joseph T. Harris, 
1611 Clybourn St., Milwaukee, Wis. 

Supreme Inside Sentinel.—D. J. Stayton, 1613 West 4th 
St., Wilmington, Dei. 

Supreme Outside Sentinel—H. L. McGee, Baltimore, 


Supreme Chaplain.—John T. Dodge, 21 Spring Lane, 
Boston, Mass. 
SUPREME TRUSTEES. 
Franklin R. Moore, Penna., A. M. Plummer, N. J,, and 
Wm. J. Mitchell, Delaware. 
PAST SUPREME CHIEF ENGINEERS. 
erry Leahey, Jr.. Harry G. Connor, Clifford P. Wil- 
ude "Ooo. w. Richardson, Fred W. Moore, N. M. Kin- 
ney, James Lightfoot, J. T. Dodge, Jr., Franklin R. 
Moore. 
DELAWARE. 
Deputy Supreme Chief Engineer, David J. Stayton, 
No. 1613 West 4th St., Wilmington. 





Wilmington. 
Delaware, Council, No. 1, meets every Wednesday’at 
S. KE. Cor. Fourth and King Streets. Chief Engineer, 
W. D. Wyatt. Corresponding Engineer, A. E. Dea- 
kyne, 406 Lombard Street. 


LOUISIANA. 
Deputy Supreme Chief Engineer, John W. Angers. 
New Iberia. 


Evangeline Council. f : 
Lanaier. Corresponding Engineer, W. 


Chief Engineer, John B- 
J. Maynard. 
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MARYLAND. 
Baltimore. 


Deputy Supreme Chief Engineer, A.J. Deidrich, 226 
North Caroline St., Baltimore, Md. 
Maryland Council, No. 1, meets 2d and 4th Fridays 
in Royal Arcanium Hall. Chief Engineer, J. C. W. 
Schrier. Corresponding Engineer, Wm. S. Smith, 
116 W. Lee Street. 5 
Energy Council, No. 2, meets every pegs A of 
each month in Bauer Hall, Cheaspeak and Elliott 
Sts. Chief Engineer, Philip A. Kirkwood. Corres- 
ponding Engineer, Jos. H. Stallings 3082 Dillon St. 
MASSACHUSETTS. 
Deputy Supreme Chief for Eastern District, W. E. 
Packard, Whitmann. 
Boston. 
Boston Council, No. 4, meets 2d and 4th Thursday of 
each monthin Templar Hall, 724 Washington Street. 
Chief Engineer, Harry G. Black. Corresponding 
Engineer, Wm. T. A. Faulkner, 41 Worcester St. 
Orange. . 
we Council, No. 9, Meets 2d and 4th Fridays. 
Chief Engineer, Chas. Gartrell; Corresponding Engi- 
neer, red. L. Hale. 


Rockland. 
Old Colony Council, No. 14, meets second and fourth 


Saturdays in the American Foresters’ Hall. Chief 
Engineer, E. H. Naylor. Corresponding Engineer, 
James K. Sedgwick P. O. Box, 333, Rockland, Mass. 
NEW JERSEY. 7 
Deputy Supreme Chief, F. O. Garrison, Bridgeton, N. J. 

Perth Amboy. 
Stevens Council, No. 1, meets third Saturday, at 
Water, near Lafayette Street. Chief Engineer, 
Lawrence Oliver. Corresponding Engineer, James 
H. White. 

Camden. 
Camden Council, No. 8, meets every Thursday even- 
ing at N. E. corner 2d and Federal Street. Chief 
Engineer, S. R. Middleton. Corresponding Engi- 
neer, C. H. Pfeiffer, 571 Berkley St. 

Atlantic City. 
Atlantic City No. 4 meets every Tuesday evening at 
Merchants, Cor. Atlantic and New York Avenues. 
Chief Engineer, R. Endicott. Corresponding Engi- 
neer, W. S. Price, Haddon Hall. 

Bridgeton. : 
Bridgeton Council, No. 5, meetsevery Friday. Chief 
Engineer, David Sellers. Corresponding Engi- 
neer, Francis O. Garrison, Bridgeton, N. J. 

Millville. 
Millville Council, No. 6, meets.every Saturday, 7.80 
p.m.,in G. A. R, Hall, East Main St. Chief Engi- 
neer, Geo. Esabel Corresponding Engineer, Lewis 
Doughty, 604 Mulberry Street. 


NEW YORK. 
Syracuse. 


ig E. Sweet Council, No. 6, meets Monday, Room 
23, Nottingham Block, East Washington Street. 
Chief Engineer, John Cunningham. Corresponding 
Engineer, S. A. Steel, 311 Orange street. 
PENNSYLVANIA, 

Grand Chief Engineer, Hiram Trout, 1105 North Tenth 
street, Reading, Pa. Grand Corresponding Engineer, 
Frederick Markoe, 931 Orianna street, Philadelphia. 
Philadelphia. 

Deputy Grand Chief for Western Pennsylvania, A. D. 
Hamilton, 2025 Forbes Street, Pittsburg, Pa. 

Germantown Council No. 22 meets every Wed- 
nesday evening at Main and Seymour Streets, 
Germantown; Chief Engineer, John P. Rickards; 
Corresponding Engineer, Frank MaclIndoe, 3529 
Ainslie St., Falls of Schuylkill, Philadelphia. 
Welcome Council, No. 2, meets every Friday, N. 
W. Cor. 12th Street and Columbia Avenue. Chief 
Engineer, Paul Pieling. Corresponding Engineer, 
l,. D. Woodington, 2428 N. Bancroft St. 
Kensington Council, No. 3, meets every Thursday, 
at A. P. A. Hall, Frankford Avenue apd Master 
St. Chief Engineer David J. Ezrah. Cérrespond- 
ing Engineer, Charles Fournier, 3115 Richmond St., 
Philadelphia. 
Southwark Council, No. 4, meets every Monday, at 
corner of Reed and Eighth Streets. Chief Engineer, . 
Joseph Hynes. Corresponding Engineer, J. C. 
McDowell, 19183 S. 8th Street. 

(Continued on page 28.) 
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A Rich Pittsburg Firm saves a carload of coal each 


Your Oil Filter. 
settling tank, a water 





week 





you afford to try it on approval P 


in America and Europe. 








for each boiler cleaned with this Machine. Couldn’t 


Over 4000 machines sold to the best Companies 
Write$for particulars. 


[LIBERTY MANUFACTURING CO.- PITTSBURG. PA. 


Do impurities pass 


bills,? Try the 





your oil feed, heat your bearings, 
increase your wear, tear and repair 


Famouy Oil Filter and Refiner 


It cleanses, purifies and refines 
the dirtiest waste oil. 
thorough, efficient and satisfactory 
Filter, yet the cheapest to be had. 

Sent on TRIAL, if you write us. 


Is it a strainer, 
using fallacy P 
through, clog 


The only 
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GARLOCK’'S 


Nineteen Hundred Ring 
No. 1900 


For Piston and Outside Packed Plungers 


There has been a long-felt want for a Packing that 
would give good satisfaction on Hot Water Rods and es- 
pecially pumps handling returns from buildings. 

We have furnished large amounts of Packing for Hot 
Water Rods with as good or better satisfaction than other 
makers. But in our Nineteen Hundred we have a Pack- 
ing that will outlast any other, many times, and needs 
little or no attention after once being putin. This pack- 
iug is guaranteed to give satisfaction [as are all of our 
high grades] and a trial will convince you of its merits. 
Made in ring form only ; measurements of rod and stuffing 
box are required. 


Garlock’s High Pressure Packing 


For Marine Work, 
Locomotives, Very High 
Steam on Main Piston 
Rods and Valve Stems, 
Throttles, Acids, Rods 
Running in Oil or Grease, 
Greene Engine Valve 
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A WRECK 


Many a business is wrecked by ignorance 
or neglect of modern improvements that save 
waste. One of the most wasteful things ever 
used in a power-plant is old-fashioned solid 
packing, which causes needless friction on 
the piston-rod and great loss of power. 
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DANIEL’S 


“P.P.P.” 





999095560000 008 6000000004 





ro SOOO 9996999595090 5990595050405 











+4 


adjust themselves to the rod with the least 
possible pressure, saving friction, power, 
fuel and packing. 

The engineer who stops waste helps to 
raise his own salary. 


o4 


ially adapted to High Pressure Work, 2"¢ the 
construction is without question designed to insure long 


service. 


Stems, Stop Valves, and Seite We. o f\ “tt 4 NG 
3 Specially *Adapted for 200. Garlock High Pressure Ring ; i 
: J 150. Garlock High Pressure Spiral ; 
3 High Speed. : ; SE 
: This packing is espec- puts a stop to this waste. Its sliding wedges 


22? 


oeones 


229000000 0e 


We are also manufacturers of a general line of standard 


Peoeeooees 


packings for all purposes 


$40O4000004 


Mr. George A. Dell, Chief Engineer American Ordinance 
Co., Bridgeport, Conn., says: ‘“‘I used ‘P. P. P.’ on some 
very bad fluted rods, and by just using my fingers they were 
made tight and stayed tight longer than with any other 
packing.”’ 





Send for Catalogue and Samples to our Nearest Office 


The Garlock Packing Co, 
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Get it of your dealer. 
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FREE Our patent steel packing rule saves engineers labor, 
——time, trouble, temper, packing, burnt fingers and 
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: BOSTON CLEVELAND mention this paper. 

= CHICAGO ST. LOUIS 

: PHILADELPHIA DENVER 


ATLANTA, GA. SAN FRANCISCO MANUFACTURED ONLY BY 


WITHOUT IT 


QUAKER CITY RUBBER CO. 


PHILADELPHIA 


; Main Offices and Factories 


PALMYRA, N. Y. 
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DIRECTORY OF COUNCILS CONTINUED. 


Philadelphia Council, No. 7, meets every Wednes- 
day, at Kenny's Hall, N. W. cor. Broad and Filbert 
Sts. Chief Engineer, Jas. J. Murphy. Correspond- 
ing Engineer, W. S. Wetzler, 3707 Aspen St. 


Manayunk Council, No. 9, meets second and fourth 
Friday evenings in Temperance Hall, Chief Engi- 
neer, Richard Wallace. Corresponding Engineer, 
John Clevenger, 211 Lofty Street. 


Helping Hand Council, No. 12, meets every Tuesday 
evening at Jasper and Huntington Streets. Chief 
Engineer, Thos. Evans. Corresponding Engineer, 
Frank McHugh, 2508 Tulip St. 


Municipal P. F. D. Council, No. 20, of Philadelphia, 
meets the second Thursday of each month at Odd 
Fellows’ Hall, Third and Brown Streets. Chief 
Engineer, Frederick Markoe. Corresponding En- 
gineer, Walter Meyers, 1211 North Howard Street. 


Pittsburg. __ . 
lron City Council No. 21 meets every Saturday at 


1070 Fifth Avenue. Chief Engineer, Phillip W. 
Sutton. Corresponding Engineer, F. C. Rose, care 
of St. Paul’s Orphan Asylum, Idlewood, Pa. 


Girardville. 
Girard Council, No. 8, meets every Tuesday evening 
at O’Neill’s Hall, 2nd and Ogden Sts. Chief Engi- 
neer, Jacob Weber. Corresponding Engineer, M. J. 
Carey, Lock Box 214. 


Allentown. 
Lehigh Council, No. 15, meets every Wednesday 
evening at 639 Hamilton St. Chief Engineer, Wm. 
R. Smith. Corresponding Engineer, A. P. Dries- 
bach, 728 Chew Street, 


Pottstown. 
Pottstown Council, No. 14, meets first and third 
Saturday evening at P. O. S. of A. Hall. corner High 
and Hanover Sts. Chief Engineer, Joseph Rhoads, 
Corres., Engineer, H. L,. Shirey, 362 Cherry St. 


Reading. 
Progress Council, No. 13, meets every Saturday 
evening at Diebert Hall, 9th and Penn Sts., Room 4. 
Chief Engineer, Geo. W. Miller. Corresponding 
Engineer, Frank S. Miller, 3 W Franklin St. 


Chester. 
Delaware County Council, No. 6, meets every Wed- 
nesday evening in the Carpenter Hall, 6th and Wall 
St. Chief Engineer, John Canavan. Corresponding 
Engineer, E. E. McCoy, 2222 West 3d Street. 


York. 
York Council, No, 16, meets every Wednesday even- 
ing in the Jordan Block. Chief Engineer, A. L. Bair. 
Corresponding Engineer, Walter H. Long, 23 East 
Philadelphia Street. «+ 


Harrisburg. 
Capitol City Council, No. 17, meets every Tuesday 
evening in Red Men's Hall, Market Street, above 
Second. Chief Engineer, B. H. Shafer. Corres- 
ponding Engineer, S. Filson, 1126 Market Street. 


Columbia. 
Columbia Council, No. 18, meets every first and third 
Saturdays, in Odd Fellows’ Hall. Chief Engineer, 
Ruben Beard. Corresponding Engineer, W. J. Court- 
ney, 804 Walnut Street. 


Sunbury. 
Sunbury Council, No. 19, meets every second and 
fourth Saturday in Zartman’s Hall. Chief Engi- 
neer, S. E. Lees. Corresponding Engineer, Ed. 
Schrieber. 

WISCONSIN. 
Deputy Supreme Chief Engineer, Joseph P. Harris, 
No. 1611 Clybourn Street, Milwaukee. 


Milwaukee. 

Washington Council, No. 1, meets every Saturday at 
207 Grand Avenue. Chief Engineer, J. B. Chambers. 
Corresponding Engineer, James A, Rigby, 136 Reed 
Street. 

Clifford P. Williams Council, No. 2, meets every 
Thursday evening 298 4th Street. Chief Engineer, 
David T. Richardson. Corresponding Engineer, Jas. 
T. Harris, 1611 Clybourn Street. 


TENNESSEE. 
Deputy Supreme Chief Engineer, John B. Mullen, 
826 Central Ave., Nashville. 
Nashville. 
Enterprise Council, No. 1, meets every Friday even 
ing in the Twin Building on Cedar St. Chief Engi- 
neer, J. J. Johnson. Corresponding Engineer, Jno. 
B. Mullen, 209 Jackson Building. 


OREGON. 
Deputy Supreme Chief Engineer, Nat Freese, 
Grant’s Pass, Oregon. 


Grant’s Pass. 
Oregon Council No.1. Chief Engineer, William H. 
Kenny. Corresponding Engineer, Nat Freese. 
Meets every first and third Saturday. A. O. U. W. Hall, 
Main St. 


TEXAS. 

Deputy Supreme Chief Engineer. S. A, Bisbery, care 

of Cotton Compress and Warehouse Co., Galveston. 
Galveston. A 

Galveston Council No. | meets every second and 

fourth Tuesday evening at Engineers Hall, So. West 

corner 22nd and Strand Streets. Chief Engineer, 

Max Levy; Corresponding Engineer, A. I. Brad- 

ford, Union Depot. 


blow steam; neither do they back up water 


BB 
REDUCING VALVES 
p EXHAUST PIPE HEADS, 
EJECTORS, RELIEF VALVES, 
GREASE EXTRACTORS, 
STEAM SEPARATORS, etc. 


Watson & McDaniel Co. 


MANUFACTURERS 


Send for 147 N. Seventh Street by the jobbing 


Trade 


La McDaniel Steam Trapy 
a Always have a Water Seal over the valve and never 


 /( sare 


aS 

















RED SEAL BOILER COMPOUND... 


WILL REMOVE SCALE, GREASE AND 
DIRT FROM STEAM BOILERS - .- - 
R ED NS) EAL Saves fuel; purifies the water; prolongs the life of the boiler; prepares 
the water to make pure steam. Its action on old scale is gradual bu 


certain. Prevents grooving, pitting and wasting of iron. Does not 
B @) | L E R injure or corrode the iron. Contains no acids. 


Manufactured by 


COMPOUND THE CHERRY CHEMICAL CO. 
OFFICE: 1215 FILBERT ST., PHILADELPHIA, PENNA. 


Circuiars, Prices and Directions Furnished on Application. 




















K WESSEL 


io roe 
\ MILL NOT Drip 











































KIELEY’S GANTILEVER EXPANSION 
STE AM TR Ap Discharges against pressure—operates in any 


position; will not become air-bound; never 
freezes; simple in construction; durable, light and easily adjusted. Guar- 
6 anteed under any and all conditions. bend tor Caraton 


Tells all about it and the many superior 
points of other up-to-date steam appli- 
=. ances we make ———— 
KIELEY & MUELLER 
7-17 West 13th Street New York 
JAMES J. BROGAN 
810 Race Street Philadelphia 
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Both in first cost and repairs 
United States Metallic Packing is 


cheaper than other makes. 
Pd 


We have undeniable evidence that it is more 
satisfactory and lasts longer than any other. 


It is backed by our guarantee. 





We think these statements make a proposition 
worth your while to consider. 








CLASS No. 1 PACKING @ezese 


The United States Metallic Packing Company 


13th and Noble Streets, Philadelphia, Penna. 
509 Great Northern Building, Chicago, Ill. 





























AGENTS :—V- Lowener, Copenhagen Risdon tron Works, San Francisco Moran Bros., Seattle E 
Jas. A. McGovern Jos P. SMITH | 
| . STEPHENSON & 
We Ilake a Specialty of REPAIRS To | PB AR BELT DRESSING A | 
BOILE RS AND TAN KS One Man Tells pon 
IF YOUR BOILERS NEED ATTENTION, Customers Multiply Themselveys - 
DON’T DELAY, BUT SEND FOR US. READ THIS LETTER 
A RIVET IN TIME SAVES NINE. sated @: emeis ih isis wanna ©. essweth 


WEST BETHLEHEM PLANING MILLS 
SMITH & CLEWELL, PROPS. 
OFFICE AND Mitt: 38 CANAL ST. 


West Bethlehem, August 4, 1902, 


o~7oe 


STEPHENSON MFG. Co., 


HN 
he Albany, N. Y. 


ina 41 ‘ } 
H GENTLEMEN: 

Please send us at once a box of your Stephenson Belt Dressing, 

the same kind that you sell to R. Power & Co., of Philadelphia. 

¢ ‘de na af Hf We were down there sometime ago and they recommended it to 
; t ‘| had us, and we will give you the above order. If youdonotliketo 4 
; ob send it on 10 Days time, you can send it C. O. D., as we are 
strangers to you. Please ship at once, and oblige, 

Yours truly, 


SMITH & CLEWELL. 


=p 


Beeld PRACTICAL BOILERMAKERS ae AT A SO pRB 
MACHINISTS AND ENGINEERS ‘i pineal ine 
OD L 


Perhaps you would recommend STEPHENSON DRESSING if you knew 
from your own experience how handy it is, and how quickly it stops a belt from 
slipping. Suppose you call your buyers attention to it, and write us for a free 
sample. 


Stephenson Mfg. Co. & Albany, N. Y. 


Philadelphia Office, 8th & Jefferson Streets; 
G. E. HUBBERT, Manager 
Engine Repairs Engines Indicated | FOOCoeeeesecooe oo Sees resesersrece ° ~ 





All kinds of Boilers and Tanks repaired All kinds of Castings furnished 
Cylinders bored in position and fitted with Steam Saving and Self Adjusting 
Piston Rings Metallic Packing for Piston Rods 




















| |Charles W. Leng 


Mechanical eElectrical 
Engineer AND 


Contractor ca 





seeevhans.sia desea oagahpemmnsetness 


INDICATING— 


VALVE ADJUSTMENT 
EFFICIENCY TESTS of BOILERS, 
ENGINES, DYNAMOS, 
MOTORS, &c. 

Electrical Construction, 

' Switches, Switchboards, 
Wiring of all Descriptions. 
Special Electrical Apparatus 
and Experimental Work 


ELECTRICAL REPAIR WORK A SPECIALTY. 


413 HEED BUILDING 
1213 Filbert Street, Philadelphia. 
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THE FILTERING CYLINDER AND EVERY PART OF THE 


White Star Oil Filter 


May be quickly and easily removed and cleaned, enabling 
it to be always kept in perfect filtering con- 
dition. In this most essential feature of a 
perfect and complete filter, the White Star 
is not even approached by any other device. 


Wehave published a beautiful booklet ‘“‘E” containing nu- 
merous half-tones, showing the entire process of cleaning, and 
giving full information. Send for it and learn all about a per- 
Sect and practical filter. 


“As an oil saver, I think the White Star Oil Filter superior 
to anything I have everseen. AS example of its economy would 
say in the operation of our 150 h. p. high speed; one 16x20 and 
two 10x12 engines, we have consumed Jan. Ist to July Ist, 02, 
just one barrel of engine oil." Robt. H. Robinson, Superinten- 
dent Star Coal Co., Courtney, Pa.—July 14, 1902. 


Pitndbcch Gage & Supply Co. 7 raS2" 


F, DUEMLER, MGR. 





EASTERN OFFICE, 1011 GIRARD TRUST BUILDING, PHILA., G. 
NEW YORK, 136 LIBERTY STREET—J. R. VANDYCK CO, 
LONDON, E. C., 40 WILSON STREET, FINSBURY—THE VULITE SYNDICATE, LTD. 


























The Tornado 


"A Boiler Tube 
Cleaner 


Requires LESS steam than 
any other cleaner. 

Will positively clean BET- 
TER than scraper or 
brush. 

Will clean ANY length 
tube. 

In operation is EQUALLY 
balanced, insuring NO 
back pressure against 
operator. 

Is the LIGHTEST and 
EASIEST cleaner to 
handle. 

Has NO working parts. 

Its force is tremendous. 





664 AON avd 


MANUFACTURED BY 


PAUL B. 
HUYETTE 


“1245 Betz Building, PHILADELPHIA 














13 4445455564565545544556554565654 % 
> PESSSSSSSSSSSSSSSSSSSSSSSOSSSESSSOOSOSOOOSD 4 
# You may buy the Climax Steam Joint Clamps 
; from the following Dealers, 
; who carry a complete stock 
: Boston, - - A. W. Chesterson & Co. 
; New York, - Geo. I. Roberts & Bros. 
; Philadelphia, Barrett & Plowman 
: Baltimore, - John B. Adt. 
; Syracuse, - Edward Joy. 
; Pittsburgh, - Kelley & Jones Co. 
; Cleveland, - W. M. Pattison Supply Co. 
: Detroit, - - Muzzy-Lyons Co. 
; Indianapolis, Knight & Jillson Co. 
: Cincinnati, - Crane-Hawley Co. 
: Louisville, - Laib Co. 
; St. Louis, - Western Iron & Supply Co. 
: = Birmingham, Echols-Smith Hardware Co. 
: J amMrs McCREA G&G CO. Atlanta, - ~ Cotton States Belting & Sup. Co. 
; New Orleans, The Fairbanks Co. 
; Manufacturers St. Paul, - - The Western Supply Co. 
; Denver, - - The Mine & Smelter Supply Co. 
; 67 W. Washington St., Chicago, 0.5.8. San Francisco, Pierce Bird & Co. rgd 














Steam Coal a Specialty Telephone Connection 2-25-60 


A. CRAWFORD COAL 


1829-1833 N. Tenth St., Philadelphia, Pa. 

















McNELLEY’S 


AMERICAN 
BOILER COMPOUND 


We are one of the largest manufacturing chemists in the 
world making a specialty of boiler cleansing compounds, 
Our compound is the result of years of experinients by an 
engineer of long experience, assisted by expert chemists. 
American Boiler Compound not only completely removes 
all scale and incrustation in the boiler, but prevents new 
from forming, and will, if properly used, keep the boiler 
absolutely clean and free from all forms of corrosion, such 
as pitting, grooving, honeycombing. 


Send Sample of Water and Sample of Scale if Convenient 


We will be pleased to hear from engineers who will secure 
trade for us. When writing for information address J. Mc- 
Nelley, Department Manager, 35 Poplar Street. 


SMITH, KLINE & FRENCH CO. 
429-435 Arch Street, Philadelphia, Pa. 
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LET US TELL YOU SOMETHING 
ORTH KNOWING eam We Do Not Sell Compounds 


But are you troubled with mud, scale, pitting, or other boiler ills? Of course you are. Well, we can stop that trouble for 
you at a price that will astonish you. 


We do not say try this and it will help you, but we agree to remove your old scales and prevent the formation of any new. 


The first cost is the last cost. We remove the scale forming matter from the boiler automatically, and we reach it at the only 
point it can be reached—the steaming point IN the boiler. 


WE WILL DEMONSTRATE OUR ABILITY TO RELIEVE YOU FREE OF COST. LET US EXPLAIN FURTHER. 


Just ManuFactuRiING Company 


207 Odd Fellows’ Temple Philadelphia, Pa. 
. J 














































This book, as shown 
Learn to Draw. i: illustration, is a 
self - instructor 
a for home study and practice in the art of Me- 
chanical Drawing for Engineers, Machinists, 
Electricians, Metal Workers and all inter- 
ested in Drafting for shop practice, and 
has been prepared in plain practical /O 





You Can Make Money 





Date 





language, and illustrated, by the au- 19024 - 

thor of “ Hawkins’ Educational ————— or get Good Books FREE 
cierto Works.” ms ook is tivides ¢ Enclosed find 

nto 28 different subjects which comprise the fundamental prin- 

gees of Grating. en heading being a. treated. Two Dollars, or by getting up a Club of 
There are 320 pages, 300 illustrations and diagrams. The book which ship me atonce 


is handsomely bound in green cloth, gold edges and titles, <& 
size 7 x 10% in., printed on fine paper. Upon receipt of S 
$2 the book will be sent to any address prepaid, money 


one copy of Hawkins’ Subscribers for 














on if not as represented, order today; see order Mechanical Drawing. The ive ne sil — gi — 
coupon, 
NAME. ccccsesscecee. .cesevesessess 
x THEO. AUDEL & CO. ¥ 
Price Educational Book Publishers AddrESS.cccccercccececesseccceseceees 
63 FIFTH AVE., NEW YORK / ....ccscsccccccesveeses eecccccesccsoccees 








This Trap is Specially Adapted for 


sewserwers”"” The Bickel Float Steam Trap 


EQUALIZING PIPE f 
| 















K 





~ 
~~ 






is guaranteed to handle more water than any trap made. It has 





the full capacity of pipe connections. It will respond instantly ; 


6 


it will not cut valves, and is specially adapted for Separators. 


1 The Bickel Thermostatic 
: Steam Trap is not adapted for Sep- 


arator use or bleeding 





steam mains, but is unexcelled for every 
other service to which a trap can be put. It 





will respond quicker and last longer than any 
other expansion trap. Can be set to discharge 
water at any temperature. Will not cut valves. 


Either of these Traps sent to responsible parties on trial 


FRED. L.BIGKEL... 


1348 PALMER STREET 


Patented Feb. 26th wo Dec. 10th, 1901 PHILADELPHIA, PA. 
THE BICKEL 


FLOAT STEAM TRAP THE BICKEL 
For Pressures from 5 to 300 Ibs. REPRESENTATIVES WANTED IN ALL CITIES THAT Oe rere on 300 Ibs. 
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THIS FOR YOU! + 


| 





UMPLOY me to write and 


illustrate your ads—to 







make ’em bright, catchy and 








attractive. 


BUYING space is expensive 

unless you provide the 
right kind of matter, designs 
with frequent 


and layout, 


changes. 













YY OUR advertising should be 
different to bring busi- 


ness and add to your profits. 


THEN your catalog and cir- 
culars; to keep them out 
of the waste basket, let me de- 


sign and prepare them. 


All of which I would like to talk 


to you about. 
Will you write or shall I call? 


CLARENCE P. DAY, A. C. 
140 NASSAU STREET 
NEW YORK 
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STHE BEST AID TO SUCCESS! § 


An Encyclopedia of information, and in itself the most complete library on Engineering practice ever published 


For the use of Steam Users, Engineers, Electricians, Firemen and Machinists, 


It teaches—_——am. 


The art of erecting engines and setting them in line so as to work smoothly And correctly. 

The setting of valves on single and double eccentric long range Corliss Engines. 

The operation, care and management of steam pumps; how to set the valves on the 
different kind of steam pumps; also the care and handling of injectors and inspirators, 

Direct currents for lighting, alterating currents for arc lighting,two and three phase 
currents fully illustrated and explained with about fifty illustrations and seventy-five pages. 

The care and management of steam engines and boilers. 

The art of erecting shafting and pulleys. 

The application of electricity to purposes of lighting and motive power. 

The principles which regulate the movements of the electric current. 

The construction of dynamos and motors, and the practical details regarding the care 
and management of electric plants. 

The safeguards necessary to be observed in handling electrical machinery. 


First and Second Editions of 7000 copies nearly all sold. Each book was sold subject 
to approval, and of the entire two editions not one copy has been returned so far. 

The Third Edition of 5000 copies, enlarged, revised and brought right up to date, will 
be ready for distribution about the 15th of October. 


BOO2020 wWwMruvesetiestetee 


HANDBOOK ON ENGINEERING, 


By HENRY C. TULLEY. 
(THIRD EDITION.) 


eering treated in a scientific and comprehensive manner. In it will be found a solution of 


the many knotty problems met in daily practice, 
It is thoroughly reliable and practical; it is not only a guy but a teacher. 


Three-Quarters Size 
This work contains over 900 pages and 400 fine illustrations. Every branch of Engin- 
best authority on the subjects 


As a reference and text-book it is the fullest, latest anc 

treated. It extends to details not found elsewhere. 

Indorsed by the foremost practical men in the world. 

Handsomely bound in leather and — Pocket-book form. 
SENT ANYWHERE ON 


5 MONEY BACK IF 
RECEIPT OF PRICE. 3. 0: NOT SATISFACTORY 


An illustrated, 42-page pamphlet, describing the book, will be mailed for the asking. 











HENRY C. TULLEY & CO. 


1016 WAINWRIGHT BUILDING ST. LOUIS, MO., U.S.A. § 
BOCVETVVESVVVSTSSVSSVSSSSESSSVSVSVSETUSVVVUA 
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Gould’s 
bias . Magid seteny °o ng RING PATTERN 
Self-lubricating, Steam an ater Tight, Less Friction than any other k ikng. 
None Genuine Without This Trade Ma 4 pt! capone 
ings are imitations. In ordering give exact diameter of Stuffing Box and Piston Rod ora 
Valve Stem. Our Packing is a sure cure for leaky stuffing boxes, whether the motion 
is rotary or reciprocating. 


Steam and Water Packing} 


y 









rk Stamped on Wrapper. All similar pack- saeett 


ee ee 
. 

















Don’t spend spare time thinking 
what you might be if your salary were 
doubled! Doing, not thinking, will make 

our wish a reality. Our free booklet, 
‘Are Your Hands Tied?”’ tells you what 
todoand howtodoit. Thousands have 
already doubled or largely increased 
their salaries by following our plan. 
Under our guidance you can do the 
same. Act today! -I. C. S. Text- 
books make it easy for those already 
at work to 


Learn By Mail 


Mechanical, Steam, Electrical, Civil, Mining, Tele- 
janes. and Telegraph Engineering; Shop and 

‘oundry Practice; Mechanical Drawing; Archi- 
tecture; Plumbing ; Sheet-Metal Pattern Drafting ; 
Chemistry : Ornamental Design; Lettering; Book- 
keeping ; Stenography ; English Branches; Teach- 
ing; Locomotive Running; Electrotherapeutics; 
German ; Spanish; French. 

Circular free. State sutject that interests you. 


INTERNATIONAL CORRESPONDENCE SCHOOLS, 
Box 853, SCRANTON, PA. 








Every User of Power and Light Should Read the 


POWER and LIGHTING ECONOMIST 


tells where to buy best, how to save money, how to im 
prove methods. Thus $l may save you $1,000.—50ca 
copy, $la year; Frank H. Knox, Troy, N. Y., and all 
live news-dealers. Read it and be benefited. 





New Publications 
Jor Engineers 





High-Speed Steam Engines 


A Guide to English and Foreign Practice. By 
W. NorRIS, M. I. Mech. E., &c., and BEN. H. Mor- 
GAN. With Reproductions of over 130 Photo- 
graphs and Drawings, and numerous Tests. Sec- 
ond Edition. Demy 8 vo., cloth, $2.80, mailed 


anyone who wants to know all about high-speed 
engines.”’—£lectrictty. 


Pumps: 
Their Construction and Management 


Graphically illustrating the different classes of 
Pumps, pointing out the advantages and dis- 
advantages of each class, and giving hints as to 
management. By PHILIP R. BJORLING. Cloth, 
$1.00, mailed free. 

Mr. Philip R. Bjorling is one of the greatest 
authorities on Pumps.”’ 

The “ Engineering Times ” 

A Review of Modern Engineering Practice. 
Contains signed Articles by the most eminent 
Engineers, Printed in magazine form, and 
elaborately illustrated. Edited by BEN. H. 
MorGAN. 12c, monthly; mailed free, 18c. An- 
nual Subscription, $2.25. 

“The ‘Times’ of engineering,” vide Press. 


London: P. S. KING & SON 
2 & 4 Great Smith St., Westminster 
BBD MEO RE 


free. 
“We can cordially recommend this book to 





THWAITES & HORNER 


ELECTRICAL CONTRACTORS 


Engineering, Contracting, Repairing. Thwaites Intercommunicat- 
ing Telephones. New Edison Phonographs. Hard Molded 
Records. Louder and Sweeter than the old Wax Records. 


Phone 3-48-14 1215 FILBERT STREET, PHILADELPHIA 














F you have a leaky joint dripping water 
over valuable property, use one of 
SMITH’S GLAMPS and it will 

make a permanent repair. 

It has no equal forsimplicity, durability 
and low cost. 

If your leak is in an inaccessible posi- 
tion. the use of our clamp will prevent 
having to tear out the piping. The illus- 
tration will tell the rest. 

This Clamp is particularly adapted to 
close pipe connections, as it occupies less 
space than any other Pipe Clamp manu- 
1 Packing Ring.. factured, and is cheaper, too. 

2 The Flexible Yoke. In ordering, state size of pipe and for what it is used. Write for price list. 
3 Cross Head. Patent applied for. 


4 split Collar,which keeps Ww. GLI FFORD SM | TH 


the packing in place. 
GRSHNGS TO ORDER=6 STEAM SPEGIALTIES 45 .N. 2d St., Phila. 





























> 


We Want Business 
Certainly We Do 


That is the reason we pay for this advertise- , 
ment—asking vou to give LARKIN’S SELF LUBRI- 4 
% CATING METALLIC PACKING a trial. 

















Fig. 3 
We do not care how small the order is at first, 


Removes dirt, stains and rust from brass, cop- 


per, zinc and nickel, and gives a brilliant polish. | $ it will be followed by larger ones. 
Liquid or paste form. Write or call for : It will cost you but little for enough to test on q 
» Corliss Valve Stems, or your Boiler Feed Pump, q 
FREE SAMPLE etc, If it fails it costs you nothing. Could 


anything be fairer. Write for circulars, etc. 


LARKIN METALLIC PACKING CO. 


THE GARLOCK PACKING CO. 
604 Arch Street, Philadelphia, Pa. » No. 23 Imperial Power Bidg., Pittsburg, Pa. 
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FOR A CLUB OF 
THREE YEARLY 
SUBSCRIBERS 


to THE PRACTICAL ENGINEER, at 50 cents 
each, we will send you as a premium, post- 
age paid, a copy of Shillitto’s Hand Book of 
Corliss Steam Engines, describing in a com- 
prehensive manner the erection of steam 
engines, the adjustment of Corliss valve gear 
and the care and management of Corliss 
engines. 244 pages, 84illustrations. Bound 
in cloth. If you do not care to get upa club 
of subscribers we will mail you a copy for 
$1.00. Address 


THE PRACTICAL ENGINEER 


1215 FILBERT ST., PHILADELPHIA 








PUMPS Stn, Bet, or Elec Poe 





BARR PUMPING ENGINE CO. 


NOT IN THE TRUST WORKS, GERMANTOWN JUNCTION 
CITY OFFICE, 55 N. 7rs ST., PHILADELPHIA) 
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Garlock Belt 
Preservative 


is different in all respects from 
any other on the market. 

The use of a Belt Dressing 
should be for two purposes : First 
to preserve the belt, and second 
to prevent slipping Many of the 
dressings will accomplish one of 
these objects but GARLOCK 
BELT PRESERVATIVE not only 
preserves and makes the belt pli- 
able, but prevents slipping. 

It adheres to the belt and does 
not coat the pulley. 

It never hardens. 

It is a Liquid and goes into the 





pores of the belt. 

It is put upin one quart tin cans of convenient size to 
handle. 

Its lasting qualities are wonderful and a very small 
quantity will do the work. 

If you have never used it and wish totry it, a sample 
can will be sent by mail free of charge upon receipt of 
your request. 


THE GARLOCK PACKING CO. 


604 Arch Street, Phila., and all other branches 





KEYSTONE 


BOILER 
WORKS 


Builders of Boilers, Tanks 
and all kinds of 
Wrought Iron Work 


For the past ten years we 
have made a specialty of 
self-supporting steel stacks 
and large tanks. We so- 
licit a trial from the trade 
and are sure that we can 
benefit you in price. 





Radcliff, Ferguson Co. 
Manayunk, Pa. 
important to all Applicants for a License 





KUTZTOWN, Penna. 


THE ROSE PATENT GRATE 


A THOROUGHLY UP-TO-DATE SHAKING GRATE FOR PARTICULAR 
ENGINEERS. WRITE FOR CATALOGUE. 


THE KUTZTOWN FOUNDRY AND MACHINE COMPANY 


MAKERS OF HIGH GRADE 


Boiler Fronts, Grate Bars, Furnace Castings, Com- 
pound Separators, and General Boiler Castings 


Philadelphia Office: 


Works: 
Fidelity Building, Broad, above Arch 





if not properly done, in any plant, will cause the engineer a great deal of trouble, and 
his employer unnecessary expense. Many years of practical experience and a force 
of competent assistants enables me to guarantee absolute satisfaction. 


WILLIAM MILLIGAN, Shop, 712 Sansom Street, Philadelphia, Pa. 
PHONE 37-99 A JOBBING A SPECIALTY 

















CAST IRON GRATE BARS 
SECOND-HAND TANKS 
PHONE 5-27-78 


General Engineering and Repairing. 
Reboring Cylinders in Present Posi- 
tion from 3-110 in. Dia., and Turning 
off *< eed Commutators without re- 
moval. 
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Insures the Highest 
Degree of Economy 
made possible 
BURNING 
ANY KIND OF FUEL 


Over 3000 Machines 
in Actual Operation 





THE 
LARGEST 
AND 
BEST EQUIPPED 
WORKS 
IN 
THE WORLD 





ERECTED 1900 








Contracting Engineers, Iron Founders and Machinists 


WILKINSON MANUFACTURING CO., Inc. 





BRIDGEPORT, MONTGOMERY COUNTY, PA. 








Standard Electric 
and Elevator Co. 


Manufacturers of 
Hydraulic and Direct Electric 
Passenger and Freight Elevators 


NOT IN 
THE TRUST 








All forms of Electric Work 

Also Steam, Belt and Hand Power 
Elevators of Every Description. 
Automatic Doors and Gates, 
Invalid Lifts and Dumb Waiters. 
Elevator Repairs a Specialty. 


116 S. Seventeenth St. 
Philadelphia, Pa. 


Bell Telephone 1-51-67 
Keystone Telephone 53-15 A. 




















is the best, most reliable, cheapest, and is so 
acknowledged by elevator builders and engi- 
neers who are using it. It does its work eas- 
ier and with less trouble than any other de- 
vice know to them for supplying elevator 
pressure tanks with air. If this INJECTOR 
does not give satisfaction after 30 days trial, 
same can be returned. A liberal discount 
quoted to the trade, also to consumers. 





Write for 
Illustrated Catalogue and Testimonials 














SANDS’ STEEL BRAZED 
OILERS AND TORCHES 


Best goods ever produced Every Engineer 
should try them 


No dirt can reach the bearings 
from our oilers 
Every Oiler a complete Filter 


We will send any of our goody 
for free trial, to be returned 
if not satisfactory 


Sands Manufacturing Co. 


Cor. MARKET & BAYARD STS. 
Allegheny, Pa. 


WRITE FOR CATALOGUE 


.. The Compound Separator for Steam Boilers .. 


WRITE FOR 
CATALOGUE ‘‘A’”’ 


KEEPS THE 
WATER IN THE 
BOILER WHERE IT 
BELONGS 


INCORPORATED 





Fidelity Building, Broad Street above 








Arch Street PHILADELPHIA 
oO. F. Zurn J. D. Kelley 
J. M. Zurn LU = ly Cc. J. Curran 
t- © 
O- O 
HIGH-GRADE : 


LUBRICATING OILS AND GREASES 
PEERLESS Boiler Cleaning Compounds 


Our First and Last Consideration is QUALITY 


408 to 418 VINE ST., PHILADELPHIA 






































‘*tPERFECTO” 
Gas and Gasoline 
Engine Co. 


GAS AND GASOLINE ENGINES 
Kensington and Boston Aves., Philadelphia 





Manufacturers of 
Marine and Stationary 








Repairing of Electric’ Motors, Dynamos, Steam, Gas and Gasoline 
Engines, Automobiles and Machinery in General 





EXPERIMENTAL WORK A SPECIALTY 






Beli Phone 5-32-52-A. 
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McINTOSH, SEYMOUR & CO. 
STEAM ENGINES, 


26 CORTLANDT ST., N. Y. CITY. 
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Tupper or Herringbone, Grate. ~-Gemeral Castings 


« AJAX” Rocking Grates. 
Send for Catalogue. 
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CASTINGS OF ALL KINDS. 


~-Furaaces Relined 











Rare 


VALLEY IRON WORKS. 


CHAS. ROBSON 


N.W. Cor. 8th & Washington Ave. 
PHILADELPHIA. 


GRATE BARS of all kinds, 
OF SUPERIOR IRON at lowest prices. 









— 








Racking end Dumping Crate Surfaces 








‘The Improved Keystone Grate 


big OE: a Circular Grates, any diameter 
~.Purnaces Relined 


Common GRATE BARS 





0 © © GOW © O10 


SEELETON GRaTHE BARD 





GRATE BARS 


General Castings to Order. 
Tanks, Stand Pipes, Self= 
supporting Steel Plate 






Estate 


Will call, take measure- 
ments and name prices. 
Phone 27-43-A. 


Frick’s Pipe Clamps for Stopping 
Leaky Pipe Joints 


(Patent Applied for) 


The Best, Simplest and cheapest 
Pipe clamp made. The cuts explain 
themselves. Only two rings and the 

acking needed to make any leaky 
It is so simple that any- 
one can apply them. 

The cost as compared with others 
is so little that owners of steam plants 
cannot afford to be without a full set 
of all sizes in case of need. 


We make all sizes from 2 inches to 
14 inches in diameter 


HORACE B. FRIGK 


” ee 





Gland B. 


Rocking, Dumping, Tupper, 
Interlocking, Circular, Her- 
ringbone and common grates 
at prices that astonish you. 





A-—Outside or main ring which is 
bolted around the pipe as close 
to leaky joint as ible, and 
secured to pipe by the setscrews. 

B—Gland which will slide back- 
ward or forward under the main 
ring and is forced up against the 
packing ring C by bolts and 
Nuts D 


C—Empire or rubber ring which 
is forced into leaky joint by 


Consulting and Contracting Engineers 
) 715 ST. JAMES ST. (bel. Walnut), Philadelphia, Pa. 











THERE IS ONLY ONE 


W. P. W. 


Perfect Wedge Packing 


It looks all right, guess it is all right, be- 
cause we sell lots of it. Give it a trial. 





We also manufacture Dirigo Gum Core, 
KeystoneSquare Flax, Nonpareil Belt Dressing, 
Excelsior Lubricating Grease, Keystone Metal 
Polish, Watt’s Oil Proof Sheet Packing, and 


| Watt’s Tubular Gaskets, 





JOHN M. WATT’S SONS 
123 South 2nd Street, Philadelphia, Pa. 


New York Office, 24 Duane Street 





“06 Ble soggy 
a0 Zam AZ zak? Pr; 
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$3 7-7 


CAV 


“| BRICKLAYER and BUILDER '2= 


—— 

Office; 1230 Marlborough St. A 
ZA Philadelphia a A 
~ Special Attention Given to VO Aa 

Engine Foundations, 

















Steam Boiler Setting, ATT 
“+ Brick Stacks and VAM) 
OOK) Fire Brick Work (7-7 
4 Communications sent by &% é 


A mail or otherwise to 1230 
Marlborough St. or 230 Rich- 
mond St. will receive prompt 
attention. 











EDWARD’S 
900 EXAMINATION 
QUESTIONS ** ANSWERS 


FOR ENGINEERS AND FIREMEN. 
(Stationary and Marine) 


WHO DESIRE TO OBTAIN U. 8. GOVERNMENT 
OR STATE LICENSE. 
By EMORY EDWARDS. 


A new, revised and enlarged edition. In one volume. 
240 pages. Full bound in pocket-book form, leather, gi't 
edges. Price, $1.50, by mail, free of postage, toany address. 


Catalogue of Mechanical and Electrical Books Free. 


Philadelphia Book Co. 
15 South oth Street, Philadelphia, Penna. 
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WE ARE THE EASTERN REPRESENTATIVES OF 


The Wm. Powell Go. 


CINCINNATI, OHIO 


mint POWELL’S VALVES 
.*. and Powell’s Improved Engine Oilers .°. 


We carry in stock a 


POWELL’S SIGNAL OILER for Engines 
and Dynamos has no equal ———mp 


Write for Catalogues and Prices 





We also carry a large stock of 
Engineers and Steam Fitters 
Supplies. 


Wrought Iron Pipe, Fittings, 
Tools, etc. 


All Sizes of Pipe Cut to Order. 





The Jefferson Union 
and Flange 


Unexcelled for Steam, Water, Gas, 
Oil or Air. 


G.. J. RAINBAR & GOMPANY 
518 Arch Street and 517 Cuthbert Street 


OWEET 9 
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For Steam or 
Oil 
All Sizes and 
Styles 


2000 in use. 50 | 
per cent. sold on 
duplicate orders | 


Send for reports of 
tests and list 
of users 


Direct Separator | 
Company 


200 Marcellus Street 
SYRACUSE, N. Y. 
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VeAOVIDED WAX’ 
SHAPED TOBA 





For Circulars and Prices, address 


Thomas McAdoo 
125 North Fourth Street 
Philadelphia, Pa. | 














BERRYMAN 
FEED WATER 
HEATERS 


PATTERSON 
EXHAUST HEADS 


PRICES AWAY DOWN 
Sold on trial: to be returned at 
our expense if unsatisfactory. 
[We never had one come back ia 

Manufac- 


ANK L. PATTERSON &CO., "= 


yet 
FR 
Girard Trust Bldg., Phila. 23 Dey St., New York 














“SIMPLY THE BEST—THAT’'S ALL” 


The Parker 
Exhaust Head 


Simplest and Best 


Notre.—Curved Baffle Plate assures com- 
plete separation without back pressure. Sim- 
plicity makes low cost. 


30 Days Trial 


T. T. Burchfield Co. 
Manufacturers 

619 ARCH S8T., PHILADELPHIA 
Telephone 31-72 D 








eek Rae det 


pA ES AR IE EM CLIT a al BRS alr scr 











ne Sen 


ier 
onetownestanpoeetnbntnbenadien 








36 THE PRACTICAL ENGINEER 


IMPROVED 


Kellam Damper Regulators 


The Simplest and Closest Damper Regulator. 
Manufactured by 


J.E.Lonergan&Co. 
211 RACE ST., PHILA., PA. 


Brass Founders and Finishers and Makers 
of Pop Safety Valves, Water Relief Valves, 
Oil Cups and Lubricators, 
Steam Pressure Regulators 
and other safety steam appli- 
ances. 


Old Kellam Regulators Repaired. 
Correspondence Solicited. 
Mention this paper if your inquiry 
is prompted by the sight of this 
advertisement. Catalogue D free 

on application. 









ESTABLISHED 1871. 


J. & G. RICH 


General Machinists 


ENGINE BUILDERS 
AND DEALERS IN MACHINERY. 


Especial Attention Given to Repairing and Erecting 
Steam Engines, Pumps and Other Machinery, 
Shafting, Hangers, Pulleys, Etc., Etc, 





120 North Sixth Street, Philadelphia, Penna. 


TELEPHONE No. 3880. 











Reasons That Make Uy Sell 


H. H. 
.. Steam Traps.. 


‘THEY are most simple in construc- 
tion: and operation, thoroughly 

sealed between inlet and outlet, eco- 

nomical in price, and give absolute 

satisfaction to our customers. 

Oo 


James McCrea & Co., Mfrs. 


67 W. Washington Street 
CHICAGO # U.S.A. 


BARKER 


R. W. BARKER, Prop. 


Engineers and Machinists 
810 SANSOM ST., PHILADELPHIA 


Estimates Furnished 






































General Repairs a Specialty 


Stereotyping Machinery, Wood Working Machinery, 
Engines, Boilers, Steam Pumps, Special Machinery Built 
From Plans, Steam Fitting in all its Branches, Shaftings 
and Hangers Erected, Water Wheels and Pumps. 


DYNAMO AND MOTOR COMMUTATORS REPAIRED, IF 
NECESSARY, WITHOUT REMOVING 
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We manufacture the 
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PURE SOFT WATER FOR STEAM BOILERS 
AND ALL INDUSTRIAL PURPOSES 


Our Apparatus... 








i _ Removes all scale 
forming matters, 
acids, mud, etc. 

Is economical, both in 
installation and oper- 
ation. 

Is automatic; any or- 
dinary fireman can 
learn to operate it in 
a few minutes. 

Minimizes repairs and 
coal bills. 

Purifies the water be- 
fore it enters the 
boiler. 

Will pay for itself in a 
short time. 

Plants installed on 
trial. 

Write for catalogue. 


> 








SS. paste een 
CAPACITY OQuUU GALLUNS PERK HOUR 
All Sizes, from 10 HP up 





American Water Softener Co. 


HARRISON BUILDING PHILADELPHIA 

















i WE MAKE ALL TYPES OF 


GRATE BARS 


But This is the Best and Cheapest 
S 
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, The Longest-lived Grate Bar That Ever Lived. 


IMPROVED AMERICAN GRATE BARS 


ENTED. 
THE ONLY GRATE WITH ADJUSTABLE FRAME. 

THE ONLY GRATE WITH LOOSE TEETH BETWEEN THE BARS, 

We wish to call your attention to a few important points in our new 
Furnace Grates. 

The adjustable supporting frame. not coming in contact with the 
7 brick-work, saves the walls from getting loose, and can be adjusted to 
any height desired. The perforated supporting cross bar has less ob- 
struction toa free circulation of air than any other Cross Bar made. 
The movable teeth between the Grate bars can waged be changed at any 
time, so as to give an air space between the bars that is desired to ac- 
commodate any size of fuel; the Movable Teeth also e the bars more 
freedom to expand and contract, thereby the barsare less liable to warp. 

The American Grate Bars have given satisfaction where others have 
failed. Are made and for sale only by us; other parties have no right 
to make orsell them. Send for circular and references. 
J. MOORE MACHINE and FOUNDRY CoO., 

SOLE MANUFACTURERS, 

2227-2285 WOOD STREET PHILADELPHIA, U. S.A 











s@-IMPROVED KELLAM DAMPER REGULATOR-wa 
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Par. 


AUTOMATIC 
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MANUFACTURED BY 


THE LEE INJECTOR MFG. CO. 


99-103 ABBOTT ST. DETROIT, MICH. 
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SELDEN’S 
PATENT 
PACKINGS 


_ made either with Rubber or Canvas Core and 
both Round and Square in shape. Will give 
satisfaction on Engine, Pump, Compressor 
and Valve Rods. Easiest of all packings on 
your rods. 





Brandt’s Triple Expansion 
Gaskets 


For Boiler Work and 


Brandt’s 
Hard Pump Valves 


are the very best goods you can 
use in High-Pressure work. 

Engineers are requested to give the 
above a trial if they are not now using them. 













RANDOLPH BRANDT 


Sole Manufacturer and Proprietor 


38 CORTLANDT STREET, NEW YORK 














Atlas Engines and Boilers 


We make many types and sizes of horizontal steam engines 
and boilers, but every one of them is the best that good ma- 
terials and high-grade workmanship can make. 
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‘ON STEAM AND 
ELECTRICAL 














THEO. AUDEL & CO., Publishers, 63 Fifth Avenue, New Yor 
2 Catalog Sent Free on Request 


ENGINEERING 


“ HAWKIN’S EDUCATIONAL WORKS” __ 


$1 Monthly, $11 Per Set, Standard Books for Practical Men 





To subscribers of THE PRACTICAL ENGINEER :—As Publishers of the ‘Hawkins’ 
Works” we have decided to continue our offer, during the coming year, to sup- 
ly this ‘‘Engineers’ Standard Library’’ on monthly payments. 
erms:—Cut out blank and fill in name, address and reference, mailing it to 
address named below, and the complete set will be shipped to any address, ex- 
press paid; after books are received balance can be remitted, $1.00 per month. 





THEO. AUDEL & CO., NEW YORK CITY :—I accept your propo- 
sition tosupply ‘‘Hawkins’ Works’’ on monthly payments .So con- 
sider the inclosed $1 my first payment, and send me the books, ex- 
press paid, and I agree to send you $1 each month until the amount 
of purchase is paid. 

Signature ......cccccccccccccvcccscccscccccscscccsessssecssscccsesescces 


TROREROIED oo biccccccdccccccoccescccccccocssdvcocecoccescecoccecooccess 


CUT THIS OUT 


Place Of DUSINESS......cccccccccccscccccsccccoccccccccccssececccccocescces 
I can refer you as to my reliability to 
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Adapted 
for 
all kinds 
and 
conditions 


of 





service 





FRANCE’S — .o APPLIED 
Outside Type 


FRANCE’S SPLIT CASE 

















An Absolute Steam Stopper 








ADVANTAGES 


Yes, It is made on scientific principles 
It lessens the work of the engineer 
It naturally saves fuel 
It is sold on its merits 


No more packing bills 
No more re-packing 

No more waste of power 
No friction 


Our guarantee, ‘‘Satisfaction or no Pay” 





Send for Catalogue 





A. W. FRANCE, Tacony, Philadelphia, Pa. 


Representatives 
T. M. Remington, 237 Sacken St., Brooklya, N.Y. Philip Scanion, Newark, WN. J. 
A. W. France, Schmidt Bidg., Pittsburgh Poett & Center, 123 California St., San Francisco 
Strong, Carlisle & Hammond, Cleveland, 0. J. E. Kennedy, P. 0. Box 496, Denver, Col. 
Warner & Levy, 816 Fullerton Bidg., St. Louis F. G. Street, Northern Office Bidg., Chicago 
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Te Weinland 


TUBE GLEANERS 
GLEAN TUBES GUBAN 


This is the machine for you if effective work, strength 
and minimum cost of operating count for anything. 


SAVE § Tubes, Coal, ) INCREASES 
Time, Labor DIVIDENDS 








This Patent Coupling 


is worth considering—one goes with every 
cleaner. Hose can ’t pull out. Saves lots of 
time, worry and ‘‘ cuss words.’’ Write us 
about Boiler Cleaning. We’re experts 
in that line. Had 20 years’ experience 
and ‘‘know how.’’ 


Send for illustrated Catalog. 


THE LAGONDA MFG. CO. 


17 W. Washington St., Springfield 0. 


SCHADE & MARSHALL, Gen’l Agts., 








Harrison Bids. 
Philada., Pa. 
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PIPE COVERING 


HAS THE HIGHEST EFFICIENCY FOR KEEPING IN COLD OR HEAT 
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Best Covering made for either Steam, 
Water or Brine Pipes. This has been 
proven in every competitive test. 

Nonpareil Cork Cement is the most 
efficient plastic covering. Non-corrosive, 
durable and light. 


Nonpareil Sheet Cork is unequalled for 
cold storage insulation or other large flat 
surfaces. 

Nonpareil Cork Flooring and Tiling is 
practically indestructible and a_ perfect 
non-conductor of sound. 
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JOHN R. LIVEZEY 
120 SOUTH TWENTIETH STREET 
PHILADELPHIA 


Oe SEE ds PN 
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The Nonpareil Cork Mfg. Co. 
Girken Building 


Chambers St. and W. Broadway NEW YORK 
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PILLEY’S EXPANSION 
WEDGE PACKING 


THE ONLY PACKING HAVING A PERFECT EXPANSION AND PRACTICAL WEDGE 


Z 
MADE IN 12-FOOT LENGTHS OR 
Zi, 
| This is the most economical wedge packing on the market, and as it is not loaded with unnecessary Oil and Tallow 


ll Ww Nt GUT AND MOULDED INTO RINGS 
| it weighs about one-half per foot of other wedge packing, thus making a saving of fully 40 per cent in cost of packing 


2.) PULLEY’S IMPROVED RING PACKING 














See that this trade 
mark is on all 
Pilley’s Packings 
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roseaoee Sent on Thirty Day.’ 
ae Trial to 


Latestand Best 
——— Responsible Parties 








A RECORD FOR RELIABILITY IS BEHIND THE IMPROVED 
Pilley Expansion Flue Brush 


It Ir Guaranteed Not to Break, Being made of Malleable 


Iron and Tempered Steel 
It Cleans the Entire Flue Every Time it is Pushed Through 


Showing Construction of Brush Brush ready for use 








Keep your tubes clean and save money. Pilley’s Combination Flue Brush and Scraper 
~ is the simplest and best cleaner on the market. A simple turn of the hand adjusts it to the tube 
STU hi — and the brush removes what the scraper loosens. Guaranteed not to break nor the wires to come out 
: Wii Pg A : or lay over. Sizes from 2inches up. Measure outside diameter of tube. 


PILLEY PACKING AND FLUE BRUSH MFG. COMPANY, 308 N. Main St., St. Louis, Mo. 
For Sale by 

= Tatum and Bowen, San Francisco, Cal; Portland, Ore., and Seattle; Wash. Crane Co., New York 
Patented June 14, 1892 City. Thomas Fielding, Denver, Colo. Eagle Oil and Supply Co., Boston, Mass. Chas. Bond, 522 
Arch St., Philadelphia, Pa. Scranton Mercantile Co., Scranton. Pa. Strong Machinery and Supply Co., New York City. New Orleans Railway and Supply Co., 
New Orleans, La. Send for Our 70-Page Memorandum Book—FREE TO ENGINEERS 
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he LINDST ROM Steam and Oil Separators 


Will keep the water in your Boiler. 

Will reduce the moisture 34 of 1 per cent. 

Will stop the priming in your boiler. 

Impossible to get water over to Engine from Boiler. 
































r 


It pays to remove the Oil from Exhaust Steam. FOR INTERIOR OF BOILER 














WRITE FOR CATALOGUE. Hoopeston Electric Light & Heating Co. 
Hoopeston, IIl., May 12, 1902. 

’ : oe ait of ig at og eng oe 

Cylinders Re-bored in their present positions. From || separators on our two 60" boilers, 

and find that they are very much im- 


. . 
4 inches to 70 inches. proved by them ; they were formally 
very wet, steaming, and gave us con- 
siderable trouble with water in our 


ALL KINDS OF STEAM ENGINE AND STEAM PUMP REPAIRS. GENERAL || srZincs. This, trouble Bas ¢ntirely 
AND SPECIAL HIGH GRADE MACHINE WORK. Separator. _ Very truly yours, 


Recpeetee Electric Light & Heating Co. 
SEND FOR PARTICULARS AND PRICES =. 


John T. Lindstrom 


440 Liberty Street - - - Allentown, Penna. 
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VAULABLE BOOKS 
FOR ENGINEERS, FIREMEN. AND STEAM USERS 
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Modern Examinations of Steam Engineers, By W. H. WAKEMAN. 
Size 6 x 9 inches, 272 pages, cloth. Contains 300 questions with an- 
swers, likely to be asked when you take an examination for License. 
This book has been especially written for Engineers and Firemen who 
are preparing to take an examination for U. S. Government or State 
License, and gives in a plain practical way just what you must know 
before you can hope to obtain a license. Third edition. Price, $2.00. 





Steam Boiler Care and Management, By FREDERICK KEPPY, M. 
E. Being useful, common sense information on the practical and safe 
operation of Steam Boilers on land and sea. Intended for the use o 
Engineers, Firemen and steam users. Pamphlet, 48 pages, size 6 x 9 
inches. Price, 25 cents. 





Handbook of Corliss Steam Engines, By F. W. SHILLITTO, Jr., de- 
scribing in a comprehensive manner the erection of Steam Engines, 
the adjustment of Corliss Valve Gear and the care and management of 
Corliss Steam Engines, with full page illustrations and complete de- 
scriptions of the leading Corliss Engines. Illustrated by 78 original 
engravings, 244 pages, handsomely bound in green silk cloth. Second 
edition. Price, $1.00. 





Practical Guide for Firemen, or Instructions and Suggestions for the 
Care and Management of Steam Boilers, Pumps, Injectors, etc., By 
\.H. WAKEMAN. This book is purely an elementary treatise, and 
is intended to give the duties of the firemen, or the one in charge of a 
steam plant, in as simple and concise a manner as possible, and to 
furnish all the information required to enable them to take charge of 
and operate a steam plant successfully and economically. 80 pages, 


The Engineer’s Manual, containing a vast amount of practical infor- 
mation which comes into daily use in the boiler and engine room. 
The works treats on engines and boilers, pumps and pumping machin- 
ery, together with safety valves, injectors, steam appliances, etc. Also 
contains valuable rules and table, necessary for use of engineers and 
firemen. Second edition, 12 mo, cloth, postpaid. Price, 50 cents. 





The Destruction of Steam Boilers. Being a practical treatise on the 
destruction of steam boilers from the effects of incrustation and corro- 
sion, with simple methods for preventing the same, etc. By W. H. 
WAKEMAN. Pamphlet 6 x g inches, illustrated. Price, 25 cents. 


Refrigeration and Ice Making and Refrigerating Machinery. By a 
practical treatise on the construction, operation and the care and 
management of refrigerating machinery. By W. H. WAKEMAN. 
Pamphlet 6 x 9 inches, fully illustrated. Numerous valuable tables, 


etc. Price, 25 cents. 








Operating a Steam Plant. Being useful common sense information 
on the erection and safe operation of steam boilers and engines for the 
use of engineers, fireman and steam users. By W. H. WAKEMAN. 
48 pages, 6x g inches. Price, 25 cents. 





Refrigerating Machinery, By GEORGE RICHMOND, M.E. Con- 
taining the general principles of refrigerating and ice making machin- 
ery. A small book with a large amount of useful information. Pam- 
phlet form, 7 x ro inches. Price, 20 cents. 





Dynamos, By F. S. HUNTING. Being a practical explanation of 
the construction, operation, maintenance, care and management of 








4x 6% inches. 14 illustrations. Cloth. Price, 50 cents. dynamos. 16 mo, paper, 26 illustrations. Price, 25 cents. 
The above or any of our books sent by mail, at the publication price, free of postage, to any address in the world 


THE AMERICAN INDUSTRIAL PUBLISHING CO. 


PUBLISHERS, BOOKSELLERS AND IMPORTERS 
BRIDGEPORT, CONN., U. S. A. 





THE MOST COMPLETE BOOK EVER PUBLISHED ON THE SUBJECT 


THE STEAM ENGINE INDICATOR # ITS APPLIANCES 


A COMPREHENSIVE TREATISE FOR THE USE OF CONSTRUCTING, ERECTING AND OPERATING 
ENGINEERS, SUPERINTENDENTS, MASTER MECHANICS, STUDENTS, ETC. 

Describing in a clear and concise manner the practical application and use of the steam engine indicator, with many illustrations, rules, 
tables and examples for obtaining the best results in the economical operation of all classes of steam, gas and ammonia engines, together with 
original and correct information on the Adjustment of Valves and Valve Motion, Computing Horse Power of Diagrams, and extended instructions for 
attaching the indicator. Its correct use, management and care, derived from the author’s practical and professional experience, extending over 
many years, in the construction and use of steam engine indicator. 


BY  WinLTAM BOUGETALING 


POSTAGE PREPAID TO ANY ADDRESS 
IN THE WORLD 





HANDSOMELY BOUND IN SILK CLOTH 
Price, $2.00 


320 PAGES. 157 ENGRAVINGS. 
20 FULL PAGE TABLES 





PREFACE 

The preparation of this book has occupied most of the author’s spare time for a number of years. Originally the matter was not intended 
for publication, but the manuscript has grown so large and complete, which consideration, combined with many repeated requests, has induced 
the writer to publish the matter in book form. 

Let every engineer make his own indicator book as he proceeds in his study and practice, and it will prove invaluable in after years. The pres- 
ent work has been compiled in this way, from data continually obtained during the author’s professional career, extending over a third of a century. 

The introduction of algebrical formules have been avoided. These are readily found in the many valuable mechanical pocket books. The writer 
lias endeavored to discuss the principle and use of the indicator in as plain common sense words as the subject and the English language will admit of 

Special attention has been given to the requirements of the young progressive student in steam engineering. The preparation of the fol- 
lowing chapters has been a work of pleasure to the author, and if they prove beneficial to his fellow-workmen, he will be amply repaid. 


THE AMERICAN INDUSTRIAL PUBLISHING CO. 





| Publishers, Booksellers and Importers - 


- Bridgeport, Conn., U. 8. A. i 
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September 





gE 30 


RASP the opportunity now almost out of your reach, and get a good technical 


The 
Free Scholarships 


which, through the generosity of the founders, we have been able to offer, are almost 
gone, and, on the 30th of September, the offer will positively be 


WITHDRAWN 


Applications for a few remaining scholarships will be considered strictly in the 
order received, and none post-marked later than September 30th will be accepted. 
Students can be enrolled after that date only at our regular tution, ($50.00). 

The opportunity of a lifetime for an ambitious young man to get a technical 
education. The courses are particularly adapted for electricians, mechanics and en- 
gineers, who need the theory of their trades to prepare themselves for better posi- 
tions, such as Chief Engineers, Superintendents of Motive Power, Managers of Elec- 
tric Railroads, Master Mechanics, etc. 

Successful applicants will have no expense except postage and text-books. 

Courses are given in Mechanical, Electrical, Stationary, Locomotive, 
Marine and Textile Engineering, Heating, Ventilation and Plumbing and Me- 
chanical Drawing. ‘Thorough instruction in Mechanical Drawing is included with 





education. 


each course. 
Examination credits count towards degree at resident technical school. 


Handbook describing courses, methods and regular terms sent on request. 





American School of Correspondence 
BOSTON, MASS., U. S. A. 
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A FAIR PROPOSITION | 


E know beyond question that our method of preparing Chemicals specially for each feed- 
water is the proper one; therefore we are so persistent in asking engineers to send us 


samples of scale for analysis. 
If you have any scale in your boilers and would like to know what it consists of, kindly 


answer the questions below and send us a small sample, enclosed in this sheet. There is no 


charge for the analysis. 


j 
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gs  RRRY eo Rone CERO NN RTO COT EERO SOREN IOR D4 
: 
; 
State capacity of each boiler. ..... r ME i yn ee PN Se eRe Ee Oe VN RUI C RATER OE RO Tre z 
> 
> 
How often do you clean boilers 2a... cesses seectiesactlasiellccns Saalbach era theres ches aceeearabesonn octets ? 
Do you blow out or wash out all sediment each time? 
How often do you open the blow-off while at work ? piece alesis st ceadliliaeasnctiicibiaich 
How long do you keep it open ?................... BESS! REIL, + a RR RT PON ae Sn RE OEE OO 
Name the river or source of your water supply. ........................ lecesiibie tanta aniooece 
Does the feed-pipe clog up or form scale? SE ioe A OP 
8 Ae SR EEDA ON CE OO Ree ON CRE ee Se eee 
Z 
I RN lcs caps ihc enlace Siero hall thncesomscnosscephedipbesbamns 
t 
If samples of scale are sent in separate packages, please mark same with your name 
and address. > 
Ee ne NE ER nee eT chy SRE ; 
q 
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RIDER CTRERT ny dG: ne/ LO Eee A ee OEE EC ERT ACO UE OREN oy oe q 
Ie act i en aes ess dip Rss IRs eh Dias Petey Sosiaisdl sain bcp msds Sacked nebaSucsbchorbabbns 





Mail this to 


GEO. W. LORD 


2238-50 N. 9th St., Philadelphia, Pa. 








SOLE MANUFACTURER, LORD’S BOILER COMPOUNDS 
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THE CAUSE OF 90 PER CENT. OF ALL BOILER TROUBLE 


46666664. 
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KEYSTONE 
TRI-SODIUM PHOSPHATE 


READ THIS 


Unsolicited testimonial letter"from the pias of the"bad water district in the South. 


BH. Purrih Fond 7 Mk = 
Gaus baroead. UelBrite 1» Terwas 
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GREENVILLE, ALA., 8-6-02. 





KEYSTONE CHEMICAL MFG, CO., 
CAMDEN, N. J. 
GENTLEMEN :— 
We have your favor of the 4th inst. Your prices on your 
Keystone Tri-Sodium Phosphate are all O. K. We also wish to say you may 
use our letter as a testimonial, as the market is so full of frauds in the way of 
boiler compounds, that when we get hold of a good boiler compound, we feel 
like letting our friends know it. _ Yours very truly, 
GULF RED CEDAR CO. 



















o 


pits Manager 









Like all good things Keystone Tri-Sodium Phosphate is imitated, 
therefore remember the 


TRADE K E Y S T °®) N E nen 


™ 
NONE OTHER GENUINE 


aRADE MAR, 







Keystone Chemical Manufacturing Company, : 
REGISTERED Camden. N. J. REGISTERED 
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LETTER TO 


HOUGHTON’S MONTHLY 


ENGINEERS 




















DEAR Mr. ENGINEER: 


We want to write something about cylinder oils 
in general and VIM Cylinder oil in particular. 

Something you can understand. 

We know that not one engineer in a thousand 
understands the average cylinder oil man’s talk or 
literature. 

We know the cylinder oil man seldom under- 
stands it himself. 

The question is: 

Why should you use Vim Cylinder Oil ? 

Will it last longer than what you are using? 

Possibly not. 

Certainly not, if you are using a common cyl- 
inder oil full of tar or residuum. 

Residuum makes cylinder oils last, but it pre- 
vents their lubricating. 

VIM Cylinder Oils are not made to last longest ; 
they are made to lubricate best. 

By lubricating best, we mean, that they reduce 
the friction to the lowest minimum and, consequently, 
reduce the troubles arising from excessive friction, 
such as softening of the metal of the cylinder, mis- 
placement of the valves, etc., as well as cause a sav- 
ing in fuel. 

The best proof of the superiority of VIM Cyl- 
inder Oils is the fact that engines which have been 
lubricated consecutively with them for years show no 
perceptible wear, while the engines which have been 
lubricated with every Tom, Dick and Harry’s oils 
have been re-bored, replaced or thrown out. 

But the oil seldom gets the blame for this. 

The engineer is the one who has to shoulder the 
trouble every time. 


This injures his reputation. 


Injury to his reputation means a decrease in 
wages. 

It is the engineer who has the pluck to stand up 
and demand the oil that is best for his own interests, 
and much better for his employers interests, that has 
the good, steady jobs. 

Employers think all the more of an engineer 
who stands up for what he knows is right. 

The scarcest thing that an employer can obtain 
is brains and judgment; and they are always willing 
to pay high wages to get them. ° 

They can get a valve turner or a coal shoveler 
cheap. 

And your knowledge is worth nothing to the 
employer, unless you use it. 

The question is, whether you have the pluck to 
stand right. up and say: 

Mr. Boss, I want to use Vim Cylinder Oils on my en- 
gine. I know it will cost more than the oil that Iam using, 
but I am equally positive it is worth the difference. It 
may not be as convenient to purchase, but I find that the 
case with all high grade materials. It is only the common 
inferior goods, which price alone sells, that are appreciated by 
the majority and are handled by every dealer. Our engine 
is a good one ; I'am competent to operate it with the minimum 
danger of a shutdown; but I ought to have materials which I 
know will aid my own skill, and not the least important of 
these is a cylinder oil that has been on the market longer than 
others, and one in which all engineers have confidence. 

Now, these are the lines on which you have to 
talk. Your employer may kick, frown and look dis- 
agreeable when you are present, but when you leave 
he will say: 

“T like that fellow, he has ideas of his own.” 

Just think this over and see if we are not right. 


Yours respectfully, 








b.F. Houghton « Gompany 


240-250 W. Somerset Street 
PHILADELPHIA 


175-177 Lake Street 


CHICAGO 
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A Good Rul 


T was a wise man, who, when a young 
| friend asked him what kind of machine 
to buy, answered, ‘ The kind that is 
most imitated.” 
The HEINTZ Steam Trap is one of the easi- 
est things to imitate—in appearance; and as 
it has a great reputation and wide sale, the 
market is full of traps exactly like it—out- 
side, Its marvelous efficiency is due to the 
fact that the liquid that actuates the tube 
spring is so sensitive to heat that it moves 
quickly and with great force on a variation of 


LESS THAN ONE DEGREE of temperature. 


And that liquid has never yet been suc- 


cessfully imitated. 


Don’t trust appearances. Remember the 
name—HEINTZ. 


The HEINTZ Steam Trap is made in nine 
sizes; capacity 1 to 240 gallons a minute. 
Any size sent on 30 days’ trial ; no charge 


unless satisfactory. Guaranteed for one year. 


WILLIAM S. HAINES CO. 


136 SOUTH FOURTH STREET 


PHILADELPHIA 














OWER costs all that it 
P costs to produce it, plus all § 
that is wasted. A very constant 
cause of waste is removed by the 
HINE ELIMINATOR which takes 


the water out of live steam and 





oil out of the exhaust. 


The Hine saves more than it costs—always. 


N Improved RoBert- 
SON- THOMPSON INDI- 
CATOR shares the work of the 


engineer. It helps him earn 


his pay and gives him good 





grounds for asking more. 





UREKA Packinc costs less than the 
kL next best, and is better than the rest. 
It's the packing that covers the whole field of 
excellence, efficiency, economy, long life. There's a 
red diamond on the box. Some dealers try to 
substitute. 


END for catalogue of PLANIMETERS, RE- 
DUCING WHEELS and other helps to 


Steam users. 


OvF little pocket dice box made a great hit with several thousand engineers. It 
cost us a good deal, but we are willing to send it with the catalogue to any engi- 
neer who sends five cents in stamps for postage. 


Jas. L. Robertson & Sons. 205 Fulton Street, New York. 


Boston Philadelphia St. Louis 
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WALKER’S 
Metallic 
Packing 


Will Last for Years Without Repairs 











NO FRICTION NOATTENTION A GAIN OF POWER 


A Look at the Piston Rods will Convince the Most Skeptical 
Positively no Cutting Be eB It is Fully Guaranteed 
No More Bills for Soft Packing 2 Will Not Wear Round 
Thirty Day’s Trial 








a a ae ae 


JE have been manufacturing Metallic Packing 
for twenty years with absolute satisfaction 
to our many thousands of customers. 

There are 100,000 of these packings in use among 
the largest manufacturing establishments in the 
world. vie a ae a ps 
This Packing can be applied to engines without 
disconnecting any part of engine. Perfectly steam 
tight when working under highest steam pressure, 
and absolutely vacuum tight. ; : 





Recently, other persons have been manufacturing a 
case similar to the above and offering it for sale. We 


hereby give notice that we are the patentees aud sole 
owners of Patents covering this case, No. §25,434, issued > 4 & 5 4 5 4 % 
September 4, 1894. 





THOS. WALKER & SONS 


4617-21 TACONY STREET - - -  FRANKFORD, PHILADELPHIA, PA. - 


Branch Office: 128 Massachusetts Ave., Allegheny City, Pa. 
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Drip, Drip, Dripping, 


AND WASTING AWAY OF OIL WHEN USED AS A LUBRICANT IS EXPENSIVE, FOR A LARGE 
PERCENTAGE IS LOST, TO SAY NOTHING OF THE UNCLEANLINESS RESULTING FROM 








THE DRIPPING 


KEYSTONE GREASE 








doesn’t drip or waste 
away, it will reduce the 
friction load to as low a 
point as the best grades 
of oil and will last two 
or three times as long. 


It never gums on the 
bearings and will give 
satisfaction in any tem- 
perature. 


There are no disadvan- 
tages about Keystone 









































compared with oils or 
other lubricating agents, 
it is far superior and a 
great deal more econom- 
ical. 

Will keep in any cli- 
mate and doesn’t spoil 
with age. Adapted for 
any kind of machinery, 
Shafting, Cams, Roller 
Bearings, Ball Bearings 
and wherever it is neces- 
sary to apply a lubricant 
to minimize friction. 





Grease as a_ lubricant, 














TO PROVE THAT KEYSTONE GREASE WILL FULFILL EVERY REQUIREMENT OF A PER- 
FECT LUBRICANT WE WILL SEND, EXPRESSAGE PREPAID, A LARGE SAMPLE AND A 
KEYSTONE GREASE CUP TO ANY PART OF THE U. S. FREE 


KEYSTONE LUBRICATING COMPANY 


20th AND ALLEGHANY AVENUES PHILADELPHIA, PA. 

















ARETrSIONAE. GREASE fs... WOT. S@fe. Bf J esatea 
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MOORE’S HIGH PRESSURE SAFETY STEAM BOILERS, ' (800,000}H. P. in use, both in Europe’and America 


Repairs of Water Tubes. Boilers of all types a specialty. We have special tools for this purpose. 
We keep constantly on hand ready for shipment 1000 horse-power. There can be no delay. Send for Catalogue. 


“ee E. J. Moore Machine & Foundry Co. 
MACHINISTS, FOUNDERS & PATTERN MAKERS 


Gray-White, Semi-Steel Aluminum Alloy Castings. Mills and Pulverizers for Minerals, Cereals, &c. 
Stamping and Embossing Presses, Roller Mills. 


2227-2235 WOOD STREET Philadelphia, Pa., U. S. A. 


POOOO 6666666 


PHONE 
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LUNKENHEIMER 
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Lunkenheimer Valves are made in endless variety for every re- 
quirement, in standard sizes. in bronze and iron, for medium 
and extra heavy pressures. None but high grade materials and 
skilled workmanship enter into their makeup. Subjected to 
rigid test and inspection before shipment. Specify Lunken- 
heimer make and order from your dealer. Write for Catalog. 


THE LUNKENHEIMER CO., Cincinnati, Ohio, U. S. A. 
Branches: New York, 26 Cortlandt St.; London, 35 Great Dover St.,S.E. 
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We are the Originators, not [mitators 


and the general verdict is that 














Perry’s Red and Brown Sheet Packings 


are the only old and original goods now offered to the trade, 
and that PERRY’S SPECIALTIES in Steam Packings, for 
all purposes, are made upon honor and have no superiors. 








TRY THEM 


Manufacture the La Favorite Rubber Mfg. Company 
PATERSON, N. J. 
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96 Jenkins Standard '96 Packing °9¢ 





r 


= Use Jenkins 96 Sheet | 
Packing on the worst 
joint you have, and if it 
is not what we claim we 
will refund the money. 


“The Perfection of r | 
Joint Packing. Do not 

| accept unless it bears 

| our Trade-Mark as 


shown in the cut. 








ENKINS ’96 PACKING has stood the most crucial tests under all conditions of service with 
steam, oils, acids, ammonia and the like, and in no case has it failed to make a perfect joint 

when properly applied. Can be placed in a joint either hot or cold, and will make joint instantly. 
Full steam pressure can be turned on at once when joint is made, it does not require to be followed 
up and will not blow out. It vulcanizes in place and forms a compound that will not rot or burn 
out, but will last as long as the metals which hold it. It joins with rough surfaces equaily as well 
as when they are faced. Jenkins Standard ’96 Packing weighs less than most joint packings. 
When compared with equal sizes of other packings sold at a lower price i pound, it will be found 
to cost less per square yard.— = 
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Jenkins Brothers’ Valves 


Design, workmanship and materials of the highest 
standard throughout. Every valve inspected and tested 
before leaving the factory. Made in all styles and sizes, 


both brass and iron. 














Jenkins Discs 


Do not be deceived when you are offered discs ‘just as good’? or better than the Jenkins, as many 
worthless imitations of our discs are on the market. We are the original manufacturers of this class of 
goods, and we have tried to maintain the high standard in which they are held by steam users throughout 
the world. Copper, lead, Babbitt and all kinds of metal discs have been experimented with for the past 
twenty vears, and in almost every instance, when under the action of steam, they become oxidized and 
hard, so that chip or scale getting between the disc and seat causes a leak, which necessitates regrinding. 
Insist on having the genuine Jenkins Dises; the difference in cost will not pay vou to experiment. If you 
wish dises for any particular purpose, write to us; we can experiment cheaper for you than you can for 
yourselves. Jenkins Discs will stand steam, oils or acids. We have special soft discs for cold water 


TRADE 


<JENKINS 





Jenkins Brothers’ Pump Valves 


Adapted to every pumping requirement, these valves are especially suited for pumping hot water, syrups, 
beer and other destructive fluids; also muddy and gritty water. When rubber valves have been found useless, 
these valves have given entire satisfaction. 

For mining and high-pressure service, also for elevator pumps, Jenkins Brothers’ No. 88 Pump Valves are 
in use under 450 pounds pressure, and are proving themselves equal to every requirement. 

We also manufacture a fine grade of Soft Rubber Valves for cold water and air service. 





When ordering valves, please state for what purpose you desire to use them. 


Jenkins Brothers’ Valves, Jenkins 96 Packing and Rubber Specialties received the Highest Awards at 


All our different specialties are stamped with Trade-Mark the Pan-American Exposition Ae Write for Catalogue 
JENKINS BROTHERS’ 
71 John Street 17 Pearl Street 133 N. Seventh Street 31-33 N. Canal Street 62 Watling St., Queen Victoria St. 


NEW YORK BOSTON PHILADELPHIA CHICAGO LONDON, E. C. 











